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PREFACE TO THE SECOND EDITION. 


As the sale of the first edition has made it necessary that 
another should be issued within a few months, the author has 
taken advantage of the opportunity to correct some verbal and 
typographical errors, but no revision has been attempted. The 
favorable reception accorded the first edition is an indication 
that the plan of the book has met with approval, and encour- 
ages the author in continuing the work upon the same lines, 
with such revision as may be necessary hereafter, should sub- 
sequent editions be called for. 
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PREFACE. 


In writing this book the author has tried to present the sub- 
ject of Pathology in as practical a form as possible, and always 
from the point of view of the clinical pathologist. Considerable 
parts of the book were first prepared and used as the basis of 
demonstrations upon clinical pathology for students of medicine ; 
prominence is therefore given to pathologic physiology, and dis- 
cursiveness and citation of authorities are avoided. 

Except in a few instances, discussion of methods of examina- 
tion has been omitted, because it seemed unwise to increase the 
size of the book with matter that is appropriately presented in 
special works on technique. For similar reasons the author has 
decided to exclude the pathology of the skin and of the organs 
of special sense. 

Controversial matter has been avoided as much as possible, 
excepting in certain parts of the sections on General Bacteriology 
and on Neuropathology, in which it seemed proper to discuss 
conflicting theories. 

Full use has been made of works on pathology and of special 
monographs in English as well as in French and German. 

The author is greatly indebted to Dr. Samuel S. Kneass and 
Dr. Alonzo E. Taylor for assistance in the sections on General 
Bacteriology and the Degenerations in Part I., and especially 
to Dr. Joseph Sailer, who prepared almost wholly the sections 
on Neuropathology. Acknowledgment is also due Mr. Thos. 
F. Dagney, of Mr. Saunders’ editorial office, for his uniform 
‘ance in many ways, and Mr. R. W. Greene 





courtesy and a: 
for the preparation of the Index. 
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A TEXT-BOOK OF PATHOLOGY. 


PART I. 
GENERAL PATHOLOGY. 


PatHo.oey is the science that deals with disease in all ita 
aspects. It includes the study of the causes, the manifestations, 
and the results of disease. 

Three important subdivisions of the study of pathology are 
recognized, viz, etiology, or the study of the causes of disease ; 
morbid or pathologic anatomy, the study of the structural changes 
in disease; and morbid or pathologic physiology, the study of 
disturbances of function. In the latter group is included patho- 
logic chemistry, as morbid chemical action and its results are the 
outcome of disturbed function. 

Pathology, or more especially pathologic anatomy, may be di- 
vided into general and special pathology. The former treats of 

thologie processes irrespective of any individual part ; the latter 
Teals with the processes or changes in individual organs or parts. 

Disease itself may be defined as abnormality in structure, in 
function, or in both combined. It is doubtful whether alteration 
of function can occur without some alteration in structure, but it 
frequently happens that functional disturbances are present though 
no structural ate tions are discoverable even by the most precise 
methods of investigation. 

The symptoms of disease are the expressions of abnormal fune- 
tional activity, and are therefore properly discussed under the 
head of pathologic physiology ; but they are so important from a 
practical standpoint, and form such an extensive subject of inves- 
tigation, that they are usually considered apart from pathology, 
in special treatises dealing with diagnosis and the practice of 
medicine. 

2 "7 
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CHAPTER I. 


THE ETIOLOGY OF DISEASE. 


‘Tue causes of disease may be classified as predisposing and 
determining. ‘The former prepare the system or part by ole 
it weaker and less resistant; the latter are the immediate or spe- 
cific causes of disease. 

Causes.—The normal system is able to cope 
with the determining causes of disease to a certain point by its 
general vitality and regulative functions. Thus heat and cold 
may prove harmless if not too intense or prolonged, In the case 
of exposure to heat, the superficial capillaries become dilated, 
sweating increases, and there is increased heat dissipation from 
the su at the same time that increased respiratory function 
occasions evaporation and loss of heat through the lungs. In 
-the case of exposure to cold, increased muscular exercise leads to 
greater heat juction, while contraction of the superficial blood- 
vessels restricts the elimination of heat. When, however, a cer- 
tain point of intensity is reached in the case of heat, cold, or other 
causes of disease, the normal organism is unable to oppose suffi- 
cient resistance, and disease or injury results, The degree of 
resistance differs in different individuals, in different races, or 
people living under varying climatic conditions, ete, In some 
the degree of resistance may be so great that certain diseases are 
never contracted, The term immunity (q. v.) is applied to this state, 
Tn other persons there is a recognizable weakness of resistance in 
one direction or another which constitutes a definite predisposition, 
The latter may be either hereditary or acquired. Acquired pre- 
disposition results from previous disease, vices of living, and Vice 
causes. 

Heredity as a predisposing factor in disease is probably less 
important than aes peli believed, but. ‘undoubtedly plays a 
part in many conditions, By hereditary predisposition is desig- 
nated abnormal weakness of resistance transmitted from the mother 
or father to the offspring. There may be congenital weakness 
that is not definitely hereditary, as it is more or less accident 
that is, not the outcome of tendencies of the same kind (lat 
active) in the parent. Heredity may be dérect or 
that is, from the parent (himself or herself presenting the 
tion) to the offxpring—or remote, as in cases in whi 
trait is latent in the parent. One or several generatio! 
be free from certain diseases or tendencies which 
later generations. This return to conditions present 
ancestors has been likened to atavism in the Darwinian sense. 
some cases hereditary traits are conveyed from the mal 
the male children, or from the female parent to the 
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spring in other cases there is crossed transmission. ets 
of heredity is seen in hemophilia and some other diseases, 
which are transmitted throngh the female members of a family, 
pene genesis remain unaffected, to the male offspring. Heredi- 
al sometimes ispose to a number of allied affections. 
is tay striking in the case of the neuropathic heredity, 
in which various forms of nervous disease may appear in members 
of an affected family. f Propet 
speeraniniae Causes.—Among immediate or deter- 
mining causes of disease are those which originate outside the 
body and those which are generated within the body. Amon 
the former are included traumatism, heat, cold, and other physi 
age, tiene, and living organisms, including bacteria and va- 
animal ‘ites. “Bhe causes of disease Witter 
eee hoae are less definitely known, but it has been found in 
studies that various products of normal metabolism when 
accumulated in abnormal quantity, or products of disturbed metab- 
olism, may occasion local ee aa disease of various sorts. 
‘This self-poisoning is designated auto-intoxication. 


TRAUMATISM, 


‘Traumatism, or mechanical injury, may be of vari 
eT ie various sorts, 


are dependent 

. Presswre bro to 

more 

cellular elements. When the pressure 

of the part may occur, as in the case of the 

i hen the re is greater 
lestructive chai 


gradual or 


encapsulation by 
or ieee Large injuries in which the 
rb muty lead to extensive inflamma- 
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tion, in part the result of the dircet injury to the tissues and in 
part the result of injury of the blood-vessels, 


PHYSICAL CONDITIONS. 


Heat.—High temperatures produce local or general results 

according to the mode of application and degree of heat. 

excess of heat produces various lesions. Moderate excess 
Jeads to relaxation of the walls of the blood-veseels ; with inereas- 
ing grades of temperature there is in addition necrotic change in 
the cells of the part, and exudation of serum causes vesicle for- 
mation. Still higher grades of temperature produce immediate 
destruction, perhaps with charring, of large or small areas, while 
the surrounding tissues suffer from reactive inflammation and 
hyperemia. Extensive burns involving one-third or more of the 
surface of the body frequently cause death. In these cases it is 
likely that poisonous products are formed, either directly through 
tissue- and blood-destruction, or indirectly through disturbances 
of the functions of the skin or internal organs. The immediate 
manner of death is often in the form of shock ; when the termi- 
nation is more delayed various vascular, hemic, and tissuc-disturb= 
ances may occur. Intravascular coagulation is not unusual, and 
ig not improbably the result of the liberation into the blood of 
tissue-clements set free in the areas of local destruction, or to sub- 
stances produced by direct destruction of the blood. The same 
substances may aceount for the existence of fever (ferment intoxi- 
cation), The intravascular coagulation caused in this or other 
ways may induce venous stasis and localized hemorrhages. Focal 
necrosis or degeneration of the tissues of various organs, such as 
the liver, kidneys, or the mucous membranes, may be due to 
thrombotic occlusion of vessels, or to the direct influence of cir- 
culating poisons without thrombosis, or to both. Duodenal ulcer 
is a lesion often referred to as an occasional result of extensive 
burns. The blood itself may present evidence of disease in the 
form of degenerations of the corpuscles, in the reduction of their 
number and of the amount of coloring matter; while regenerative 
changes ently present themselves some time later (nucleated 
red corpuscles). Changes in the urine may occur in cases of ex- 
tensive burns in consequence of the tissue-destruction (hemo- 
globinuria, albumosuria). 

Exposure to general high temperature varies in its effects accord- 
ing to the manner of exposure (as with dry air, steam, etc.). An 
animal exposed to a constant temperature somewhat al the 
usual surrounding temperature presents a slight increase of its 
body-heat, which is compensnted for by increase in the respi- 
rations and pulse-rate. Much higher temperatures may cause 
death by coagulation of the tissues; notably, the muscular struct- 
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pressure of several atmospheres may occur among deep-sea divers, 
or in men ekg caissons ced tn bridge ietcing: But little 
disturbance may be caused at first, or for a long time; but on 
return of the workmen to the usual atmospheric conditions symp- 
toms make their appearance (caisson disease). Among these symp- 
toms are bleeding from the nasal or other mucous membranes, 
gest depression) delirium, and paralytic conditions. Degenera- 

and yacuolations in the spinal cord haye been discovered in 


some cases, 

Decreased Atmospheric Pressure.—Eflects of decreased 
pressure are seen in inhabitants of high altitudes and in persons 
ascending in balloons. Marked excitement of the vascular system, 
hemorrhages, vomiting, and similar symptoms are observed ; in 
Jess marked cases a general excitement of the nervous system, 
sleeplessness, ete., occur. These symptoms have been attributed 
to lack of oxygen ; to a certain extent they are probably mechani- 
cal and due directly to the’ reduced pressure on the exterior, 
Recent studies show that the blood contains tly increased 
numbers of red corpuscles in a given volume, and the pereentage 
of hemoglobin is correspondingly increased, This is probably due, 
to a large extent, to disturbance in the distribution of the cor- 
puseles with stagnation in the peripheral vessels (see Diseases of 
the Blood). 

Insufficiency of Respiratory Air.—A certain amount of 
air is necessary for the continuance of health or life. Insufficiency 
may be due to diseases which obstruct the air-passages or affect 
the pulmonary tissue itself, and to foreign bodies (solid bodies, water 
Ty penta) within the air-passages. Changes in the atmosphere 
or gases taken into the lung may eause insufficiency in the supply 
of oxygen, notably in CO-poisoning, in which the foreign gas enters 
into firm combination with the hemoglobin of the blood and thus 
excludes oxygen. 

Moderate decrease of the supply of air causes labored and mpid 
breathing, more or less cyanosis, depression, and stupor, This 
condition is termed asphycia. Complete lack of air causes increase 
of these symptoms and death by sufocation. In these cases the 
blood is exceedingly dark and fluid, and hemorrhages may be 
found in various situations. The latter result from excessive blood- 
pressure during the death agony. Long-continued insufficiency 
of oxygen may directly or indireetly occasion degenerative dis- 
eases of the tissues. 


Tt has often been aserted that anemia causes many of its symptoms and 
results because the blood is incapable of carrying suflicient oxygen in its 
reduced state. As a matter of fact, however, physiologic experiments 
haye demonstrated that the respiratory exchange (inhalation of oxygen and 
exhalation of carbonic acid gus) is but little affected and is as frequently 
increased as decreased, 
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Similar immunity may be characteristic of a given individual or 


of classes or ies. Susceptibility to the action of poi: is 
further influenced by age pa peer Seedy vigor. Chiliren bear 
certain poisons better, comparatively speaking, than adults, while 
the reverse is true of other substances. Sometimes there are idio- 
synerasies which lead to peculiar results not observed in the aver- 
age individual, In uence of this, substances ordinarily not 
toxic may be extremely injurious to certain persons. Y 

Elimination. —T ¢ excretion of poisons may take place 
through the kidneys, lungs, the mucous membrane of the gastro- 
intestinal tract, or through the skin. Tn some instances a poison 
is almost completely eliminated in the excreta. In other cases it 
suffers complete change, and is not Apes at all in the excretions, 
‘The rate of elimination varies greatly, and is more or less depend- 
ent upon conditions of the system. Some poisons, as phosphorus 
and mercury, may be stored up within the body for a considerable 
period, subsequently suffering slow elimination. 

Classification.—The number of substances which may act as 
poisons is great, and the manifestations are of very different 
sorts, Classification of poisons is therefore difficult and not en- 
tirely satisfactory. We may cradely distinguish between gaseous, 
i and solid poisons; between animal and peswebie(eaaaie 
and inorganic, and the like; but these classifications have no 
scientific value, 

From the point of view of the action of the poisons we may 
distinguish corrosive poisons, or those which have a local action ; 
organic or parenchyma-poisons, or those which act less strongly at 
the point of application than upon the various organs to which 

are conveyed through the blood; blood-poisons, or those 
which exercise their effects primarily upon the blood; and the 
nerve-poisons, or those which disturb the functional activity of the 
nervous system without producing definitely discoverable lesions. 

Corrosive ; Escharotics; Caustics—Under this heading 
are included various acids, alkalies, and mineral poisons, such as 
sulphuric, nitric, oxalic, carbolic, and hydrofluoric acids, caustic 
peat or soda and ammonium, and gases like chlorin and bromin. 

itrate of silver, bichlorid of mercury, sulphate of copper, and 
other inorganic compounds have a similar action, and certain 
organic bodies, such as cantharidin and croton oil, belong to the 
same class, 

All these poisons exercise a destructive effect upon the cells 
with which they come in contact, partly by abstraction of water 
and partly as a result of a coagulating power or similar action. 
The degree of injury depends upon the poison and the amount in 
contact with the tissues. There may be only a superficial injury 
of the outer layer of epithelial cells or extensive destruction. 
Reactive inflammation is almost always present. The affected 
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the respiratory tract may occur and a peculiar form of necrosis of 
the bones (see Bones) is met with. 

Arsenic is poisonous in certain forms (white arsenic, arsenous 
acid) and inert in other forms (the sulphids), Acute poisoning 
occurs when toxic forms are swallowed in large doses ; the chronic 
forme of poisoning result from gradual ingestion or the inhalation 
of dust containing arsenic, Cases of the latter sort oceur when 
wre pepe, hangings, and the like, colored with pac dh capa 
are |. ‘The lesions in acute arsenie-poisoning resemble those 
poe by phosphorus. ‘The gastro-intestinal inflammation is, 

Jowever, more severe ; while the fatty degeneration of the organs 
is less marked. In chronic arsenic-poisoning changes in the 
peripheral_nerves cepa and inflammation) are most im- 
portant, It is likely that focal or diffuse myelitis may likewise be 
caused by this poison, Chronic inflammations of the gastro- 
intestinal or respiratory mucous membranes are met with in some 
cases. Inflammatory lesions of the skin are frequent. 

Lead.—Among the compounds leading to acute or subacute 
poisoning the chromate, the acetates, the carbonate, and oxid are 
most important. Chronic poisoning occurs in workmen in paint 
manufactories and among painters, and in persons drinking certain 
waters that have been conducted through lead pipes. Less rarely 
the use of cosmetics, dyestuffs, ete., containing void eauses chronic 
poisoning. In the acute forme of lead-poisoning moderate gastro- 
enteritis occurs, In the chronic form changes in the nervous sys- 
tem are most important. Peripheral neuritis is the most frequent 
lesion, but changes in the large ganglionic cells of the gray matter 
of the cord have sometimes been found. Diffuse sclerosis of the 
blood-vessels, interstitial nephritis, and the lesions of gout may be 
Ieciaa Atrophy and fatty degeneration of the musele-fibers are 
less important lesions. A blue line on the gums at the junction 
with the teeth (due to deposit of sulphid of Jead) is a lesion of 
clinical importance. 

Mercury.—Poisoning with mereury may be acute, subacute, or 
chronic. The first is due especially to the corrosive chlorid and 
other mercuric salts; the second to calomel or small doses of those 
of the former group. Chronic poisoning occurs as a result of inhala- 
tion of fumes or dust containing mercury, and is seen in workmen 
in mirror manufactories, In the acute cases violent inflammatory 
and necrotic lesions of the gastro-intestinal tract 
chymatous degeneration, fatty change, and even e 
renal epithelium may oceur ; aoe fatty degen 
organs may sometimes be met with. In subacu 
pe some change is doubtless present in the saliv 

it the nature of this has not been determined. 

Ergot.—Ergot is a poison capable of producing inter 
results, It contains two important toxic principles, sp! 
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of the venom of different animals varies in kind and intensity to 
@ certain extent, but is in general of a similar type. 

Blood-poisons.— Various liquid or gaseous substances are termed 
bh isons because of their especial action upon this liquid. 
The blood-poisons may be classified as (a) those which combine 
with the hemoglobin without changing the corpuscles ; (6) those 
which alter the red corpuscles and the coloring matter ; (c) those 
which affect the lad as well as the tissues generally ; and 
those which cause changes in the blood-plasma, increasing or de- 
creasing the tendency to clotting, 

re Among the poisons which act by entering into combination 
with the hemoglobin without changing the corpuscles, carbon 
monoxid, eyanogen, and hydrogen sulphid are important. In 
carbon-monoxid poisoning, which often results from inhalation of 
the fumes of charcoal burning with insufficient air, the blood has 
a light color and Nght pete ial discolorations may be seen in 
various parts of the body, In ppaeee tocar the blood is 
similarly light in color; while in H,S-poisoning the blood is often 
dark, sometimes quite black. 

MO ears the poisons which disorganize the blood-eorpuscles 
and later the hemoglobin are a large number of chemical agents 
used in medical practice or in the arts, including potassium chlo- 
rate, nitroglycerin, anilin, nitrobenzol, various coal-tar derivatives, 
and arseniuretted hydrogen. Certain poisonous plants (toadstools) 
act similarly. These poisons lead to a reduction of the hemoglobin 
with generation of methemoglobin and at the same time destrue- 
tion of the corpuscles themselves, with release of the hemoglobin 
into the serum. The altered condition of the blood often induces 
secondary changes, such as fatty degeneration and hemorrhages in 
various organs,  blood-corpuseles are found in variously de- 

erated conditions, showing microcytosis and poikilocytosis in 
particular, Nucleated red corpuscles may be present as in other 
conditions of blood-destruction with attempted regeneration. 

(c) Among the poisons which disorganize the blood and at the 
same time cause changes in the parenchyma of organs, reference 
has been made to abrin and ricin. In addition to the organic 
chan these substances cause certain alterations in the blood 
itself. igoreasing the coagulability and thus inducing thrombosis, 

(d) Various substances introduced in sufficient quantity are 
capable of affecting the plasma of the blood or the corpuscles in 
such a way as to affect its coagulability. Calcium salts, carbonic 
acid gas, and fibrin-ferment are active in this way, but the last 
alone produces toxic results through this function. Ferment-in- 
toxication may oceur in consequence of various other intoxications, 
when corpuscular or tissue-destruction has liberated the ferment. 
Among the poisons which decrease coagulability peptone (albu- 
mose) is important. 


a 
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.—This group contains a large number of sub- 
le of producing violent symptoms and even death 
ite change in the tissues of the body. Recent inves- 

tigations showing certain alterations in the finer structure of the 
nervous system in disease and in cases of intoxication that 
histologic in the central neurons may be found to result 
from poisoning by these substances. Changes of this kind (thick- 
ening, contraction, or disappearance of dendrites, ete.) have been 
dexeribed in the matter of animals poisoned with aleohol and 

it terial origin, It is not unlikely that similar 
changes will be found in other eases. 

A the nerve-poisons are alcohol, chloroform, ether, and 
various il ‘in, atropin, ete. In this same grou 
might be included some of the poisons contained in the venom of 
eine and other animals, but these frequently cause definite 
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fungi. Their biologic characters and their relations to special 
diseases will be described in a subsequent chapter. 
Etiologic Relationship of Bacteria to Disease.—It is difficult to 
ve the specific relation of bacteria to disease, Koch has laid 
n four important laws which must be conformed with before 
the etiologic importance of a bacterium is admitted. These are : 
(1) the bacterium must be found in the diseased person ; (2) it 
must be cultivatable upon media outside the body; (3) pure 
cultures introduced into a healthy animal must produce the dis- 
ease in the animal; and (4) the bacterium must be recoverable 
from the body of the animal. In a number of diseases micro- 
organisms have been pore to be the specific causes according to 
the requirements of Koch’s rules. In other diseases it has not 
been possible to furnish absolute proof, though the presump- 
tive evidence, furnished by constant occurrence of the bacteria, 
ive association with the lesions of the disease, absence of 
the bacteria in other diseases, etc., is sufficient to satisfy all but the 


most sceptical, 

Classification of Diseases due to Bacteria—The general term 
infectious disease is applied to all such as are caused by bacteria, 
In some cases the diseases are readily communicated from person 
to person, even though contact has not been immediate. ‘These 
are termed contagious diseases, while the term noncontagious is 
aren to those in which such ready transference is not observed, 

a matter of fact, the distinction is artificial. Any infectious 
disease may be communicated from the diseased to the healthy if 
the germs or bacteria are transferred. In some diseases this trans- 
ference readily occurs, even through the air and at considerable 

i 8; in others actual contact is necessary; while in still 
others secretions or excretions of the diseased must be conveyed 
to the healthy. Contagiousness is therefore a matter of degree 
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only. 

Tafectious diseases may at times spread in communities, affect- 
ing large numbers of people. Such a dissemination is termed 

ste and the disease an epidemic disease, Other infections are 
constantly present in a locality; for such the terms endemic and 
endemic disease are used. Some endemic diseases are restricted to 
certain localities and seem in some measure dependent upon local 
conditions (of atmosphere, soil, ete.) for their continuance. These 
are called miasmatic diseases. 

Infections diseases are frequently described as local or general. 
Local infections are those that present specific pathologic change 
in a restricted area ; the general organism suffers more or leas in con- 
Ne ense: Examples of this are erysipelas and diphtheria. Gen- 

ral infections are marked by an immediately generalized disease, 
as in typhoid fever, These terms, like others, are much less appli- 
cable at the present time than formerly, Among purely Vocal 
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infections might be named the diseases of the skin due to vege- 


ates scl oh iice-teganiaam sts ke “Sedy:— Bacteria may be 
inhaled or swallowed, may enter through abrasions in the mucous 
or skin, and may be transferred in wero from the 
maternal to the fetal blood, ‘The mode of entrance in individual 
diseases depends upon the nature of the bacterium, its habitat, and 
surrounding conditions. Some may enter in but one way ; others 
gain access in any of the different ways. Details regarding this 
subject will be given in the discussion of special infections, 
Animal ites of various kinds act as causes of disease. 
This of diseases is termed the parasitic diseases or invasion 
is in some instances the clinical course is similar to that 
of infectious diseases (malaria, dysentery, trichinosis); in other 
cases the manifestations bear little resemblance to infections. 


CHAPTER II. 
DISORDERS OF NUTRITION AND METABOLISM. 


Food.—In the life of the organism certain substances 
needed for the repair of tissues consumed in the ae and exe 
Jife and to su 


inorganic salts, and water. 

‘normal existence requires more or less definite propor 
at least a sufficiency of salts and water. 
of food and the exact proportions vary somewhat in 
eases and under varying circumstances. Voit found 
‘man under ordi conditions requires 118 g. of 
fats, and 500 g. of carbohydrates. The proteids 
necessary to restore tissue-waste, since the organ- 
ild up from simpler compounds. This con- 
en . The rest, with the fats 

‘is mainly oseful in contributing energy. 
pPly of Food ; Inanition ; Starvation.— 
food or disorder of the gastro-intestinal tract 
nourishment, oes causes a loss of body 
heat-producing and energy-giving sub- 
d to maintain lite, and the tissnes are con- 
‘The carbohydrates (alyeogen of liver and 
first and most profoundly, and unimportant 
re the vital structures are attacked. The 
tissues and the muscles first waste, 
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The functions of various organs suffer greatly : the respirations 
and heart-action are weak, eaalee pean ate saline toa 
minimum, the endurance and nervous force decline, and finally 
death may occur from exhaustion or secondary affections conse- 
quent upon the disturbed nutrition (see Acid-intoxication), The 
blood in starvation rves its corpuscular richness surprisingly, 
even after Pine aleicied his is doubtless due to loss or 
eveporstion of liquid; the actual number of corpuscles probably 

ers reduction. 

Supply of Food; Overfeeding.—The effect 
of this depends upon individual conditions, such as the amount of 
exercise, the surrounding temperature, and less easily demonstrable 

liarities of the individual. An excess of proteid food leads to 
increased exeretion of the end-product of its metabolism—urea. 
A very small proportion may contribute to building up a reserve 
amount of albuminous tissue. Great excess of proteid eventually 
disturbs digestion and leads to its discharge with the feces. 

‘The carbohydrates and fats are broken up in the body and ex- 
ereted mainly as carbonic acid and water. An excess of these 
foods tends to cause increased deposition of reserve fat and gly- 
ecogen, which may be called upon at subsequent times of need. 
This deposition is a normal or physiologic process und has the 
distinct purpose just indicated. Exceptionally in the condition 
called obesity the storing up of fat is inordinate and probably 

ithologie. 
= one — The origin of fat is still a subject of controversy 
among physiologists. According to the oldest view, the fit of the 
body is derived from that of the food, and the possibility of this 
has actually been demonstrated. Under ordinary circumstances, 
however, but little if any of the fat is so produced. Another 
school of physiologists maintained that the proteids of the food 
break up into a ni ous and a non-nitrogenous part, the former 
being finally ex as urea and other substances or repairing 
the tissue-waste, the latter part contributing energy or forming fat. 
At the present time it must be admitted that though proteids may 
possibly form fut in this manner, the actual demonstration is still 
wanting. The main source of fat is certainly the carbohydrates 
of the food. 

Causes of Obesity.— Excessive ingestion of food b 
having active digestion and leading sedentary lives ma 
unusual deposition of fat. Tt is Uifteult, however, to 
the limits between physiologie and pathologic fatnes 
cases patients assert that the amount of food has not 
sive, and this may be actually true. Obesity in sueh i 
is undoubtedly pathologic and due to come inherent abnormality 
of metabolism. A further proof of the existence of such a ten- 
dency is seen in certain families, in which excessive fatness is 
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common, even in childhood. The nature of this metabolic dis- 
order is obscure. It has often been held that the power of oxida- 
tion is ‘ing, and, ax a matter of course, the amount of oxygen 
consumed is deficient in comparison with the amount of in- 
p. This must be true, or the fat could not accumulate ; but 

remains to be shown whether the diminished ile Seema 
tion is the primary cause or only an incident in the disease. 

Pathologic .—The excessive adipose tissue in this 
disease is found in the skin and subcutaneous tissues, in the omen- 
tum and peritoneum, around the kidneys, heart, and mediastinal 
tissues, in the liver, and less commonly elsewhere. The amount 
varies from slight excess to monstrous its. Secondary changes 

the heart-muscle) may be due to pressure 
vity. 

Associated Conditions —Fatness is more or less closely re= 
fated to certain other diseases of metabolism, such as diabetes and 
gout. Anemia is frequently present und has sometimes been re- 

as a cause, operating by reducing oxidation. (Further 
of this subject is included under Fatty Infiltration.) 
Tissue-destruction.—This has been referred to 


itis likely that toxic substances of various sorts are 
This is most probable in the ease of direct in- 

pho by other facts. In 

in fevers, there are 


changes or not requires farther study. 
| extract is capable of causing excessive de- 
ssue in normal or obese persons is significant in this 


on.—In the final metabolic transformation 
produced ammonium, urea, uric wcid, krent- 
substances. The formation of urea is 

Tt is certain that a large part i 

it is probable that some is formed in 

iate steps in the manufacture of urea 
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have not been definitely determined, but it is known that the liver 
is capable of converting ammonium salts directly into urea, and it 
is probable that ammonium is an important intermediate product 
of proteid transformation. An excess of acids in the body (either 
from introduction from without or production in the is is in 
part neutralized by ammonium, and in consequence the urea of 
the urine decreases and the ammonium salts are increased. The 
quantity of such salts is therefore in a measure an indication of the 
condition which has been termed acid-intoxication, In part the 
neutralization of acids is effected by the fixed alkalies of the body, 
r eo occurs the reduced alkalinity of the blood and juices of 
the body. 

Experimental acid-intoxication is aay roduced in animals by 
feeding them with foods deprived of all line bases, or by direct 
administration of acid. In the former case the acids resulting 
from transformation of food and tissues must be neutralized by 
the alkalies of the body ; in the latter case there is direct excess 
of acid. Such acid-intoxication is readily produced in herbivorous 
animals, as the amount of proteid food is small and in consequence 
but little ammonium is produced. Various nervous symptoms are 
observed, The animal breathes quickly, the pulse grows rapid, 
muscular weakness, ataxia, and tremor develop, and finally coma 
or collapse terminates the disease. ‘The administration of alkalies 
may completely arrest the progress of the condition and full 
restoration may occur, é 

Acid-intoxication in Man—Somewhat similar symptoms are 
seen in man in certain diseases in which increased elimination of 
ammonium with decrease of urea, decreased alkalinity of the 
blood, and the exeretion in the urine of certain organic acids have 
been discovered. The assumption is warranted that these are 
cases of acid-intoxication. 

Etiology—Among the diseases in which this occurs are fever, 
diabetes, carcinoma, acute yellow atrophy of the liver, severe 
anemia, phosphorus-poisoning, advance tro-intestinal disease, 
and inanition. Sometimes no discoverable cause can be detected 
(ory netic acid-intoxication). 

n these conditions abnormal metabolism leads to excess of 
various acids, such as lactic, sureolactic, sulphuric, phosphoric, 
diacetic, and f-oxybutyrie acid, These in part combine with the 
fixed alkalies Bed with ammonium, and in part are excreted as 
such. Some, as sarcolactic acid, usually suffer decomposition in 
the body, and are therefore rarely met with in the urine. 

The origin of the acids of the fatty acid series has been the 
subject of much controversy. Undoubtedly they may be derived 
from the non-nitrogenons part of protcids, and in most of the 
diseases above enumerated this is probably the case ; but they may 
be formed from carbohydrates as well. The increase of diacetic 
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Among these are the amido-bodies, leucin and tyrosin, 
found in the urine in phosphorus-poisoning and acute ge 
of the liver as well as in other conditions. 


coma (coma carcinomatosum, diabeti- 

wnced manifestations. The 
irect. or indirect. In diabetes it is 
ally that the diacetic and oxybutyric acids are harmless, 
‘that the acetone derived from them causes the violent symp- 
toms, from such direct action acid-intoxication may effect 
its results by lessening the alkalinity of the blood and abstracting 
fixed alkalies from the fluids of the 7 
Formation of Albumoses.—In disturbed conditions of me- 


and probably very rarely peptone, are formed. 
ey Sina ot ene matotancon 


rations, or other forms of 
rus-poisoning). It is found in 
tract, and in some cases of new- 
of albumosuria in osteomalacia has long 


now rally limited to the final hydi 
tbe datnitiee of Kuhine. ‘The peptone of 
w recognized as albumoses, 
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Alloxin Bases and Uric Acid.—The investigations of 
recent years have shown that these substances are derived from 
the nuclein of cellular nuclei. The alloxin bases, xanthin, guanin, 
adenin, and hypoxanthin, are intermediary products which partially 
or largely become oxidized to urie acid. Normally the amount of 
uric acid is far in excess of that of the bases. me of the uric 
acid may become further oxidized, with formation of urea. The 
great souree of these products is cellular destruction, and especially 

at of the leukocytes. Abnormally large quantities are found in 
the urine in leukemia and in some eases of leuk ‘is; and ina 
measure the substances furnish an indication of leukocytic destruc- 
tion. The kind of diet may influence the amount of these bodies, 
according as it is rich or poor in cellular tissue. The attempt to 
establish a relationship between certain disorders (headaches, mi- 
graine, ete.) and increased production of alloxin bases has not as 
yet proved satisfactory. 

A disease in some way dependent upon or associated with ab- 
normal formation of uric acid and alloxin bases is gout. 

Gout.—In its typical form gout is a paroxysmal disease 
marked by deposits of urates in the joints and er structures, 
and by coincident or consequent inflammatory disturbances. There 
are many varieties, however, of irregular gout in which the par- 


ox may be partly or wholly wanting and in which the disease 
ee the ie Hi esaeal systemic disorder, or of organic mala- 
dies of various sorts. 

Etiology —Gout is essentially a hereditary affection, the heredity 
not mrely being olyccrrom. By this is meant that in certain 


families gout and other diseases, such as obesity, diabetes, and 
arterial sclerosis, may oceur interchangeably, Gout usually de- 
velops in the later years of life, and among the contributing causes 
are the use of aleohol, overeating, sedentary life, and chronic lead- 
poisoning. 
Pathologie Anatomy.—The conspicuous anatomic lesions are 
those of the joints, and consist of the deposit of urate of sodium 
in the cartilages and connective tissue, and secondary inflammatory 
changes. ‘The latter ane cause great distortion and fibrous over- 
growth. Similar urate deposits may occur in the cartilages of the 
ear, eye, and nose, and in the subentaneous connective tissue or 
elsewhere. These deposits, called the gouty fophi, may 
quently disappear by absorption or by d mi bsin 
skin, Cirrhosis in various organs and tissues 
quently occurs in the course of gout. Among tl 
or gouty kidney is most important. Atheroma, ci 
liver, hypertrophy and fibroid change in the hea: 
valvular disease are also frequent, 

Pathogenesis.—According to the older theory of gout, the dis- 
ease is due to increased quantities of uric acid in the blood, 
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disposition made of carbohydrates by the animal body is 
i known nan all particulars. es certain, however, 
in the liver and in the muscles 

en, tha they form fats, and are in part con- 

ras of glycogen is of the nature of 

pared for intervals of 

from these 

is maintained 
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liver in particular has been sus} as the organ most likely 
inefficient in these cases, but thus far no definite facts have 
been learned ; and the réle of this organ has probably been exag- 


Te ass glycosuria, produced by administration of phlorid- 
ain, offers several puzzli eee for consideration, It aa that 
excess of glucose in the blood (hyperglycemia) is not a necessary 
condition for the occurrence of F yeosuria, After administration 
of phloridzin, a glucoside which contains about 40 per cent. of 
sugar, there is no excess of sugar in the blood, but glucose appears 
in the urine, and indeed more than could have been produced b 
the entire quantity of phloridzin administered. This shows that 
there is abstraction of sugar from the reserve stores in the body. 
It is not unlikely that the renal cells play a part in the occurrence 
of this unusual excretion; and this fact, together with the dis- 
spranocs of sugar from the urine in the late stages of some cases 

diabetes, when renal disease has occurred, has suggested to some 
the possibility of renal forms of glycosuria and diabetes, This 
view, however, has not yet been established. 

Clinical Causes of Glycosuria.—Glucose appears in the urine in 
many conditions, including various infectious diseases, various 
intoxications, and concussion, injury, or disease of the central 
nervous system, especially the floor of the fourth ventricle. 

Diabetes is a disease in which polyuria and glycosuria are 
marked symptoms. It is not improbable that the term includes 

disorders of quite different sorts, but no differentiation of such is 
possible at the present time. A mild and a severe form are dis- 
tinguished, and these present some striking differences, to which 
faterence will be made below. 

Etiology —Diabetes is frequently a hereditary disease, occurring 
in families in which the same disease or obesity and gout have 
occurred. The Jews seem particularly liable to it. Overeating 
and sedentary life are causes of some importance, especially of the 
milder form. Sometimes abnormal conditions of the nervous 
system may be the underlying cause. Among these are functional 

ressions, as in cases of excessive grief; traumatic injuries with 
concussion of the brain ; and local diseases at the base of the brain 
in the vicinity of the medulla, In some cases disease of the pan- 
creas is the probable cause, Diabetes may occur in the young or 
after middle life, the milder cases more frequently occurring at the 
latter period. 

Pathogenesis.—In the milder cases of diabetes the same ex- 
Janation may be applicable as that given for glycosuria, viz., the 
liver and muscles do not store up the carbohydrates carried to 
them, and the excess of sugar is not burned up in the tissues. 
Hyperglycemia with consequent glycosuria results. In these cases 

the withdrawal of carbohydrate food or temporary abstinence from 
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ria. In severe 

le, since the amount 

ttle affected by abstinence 

irate food or Sane aac mel It is a oe 
cases the ear' moiety R 

furnishes the sugar excreted in the urine. 

even in those suffering with mild dia- 


uence of the nervous system is undoubted, 
to the occurrence of diabetes after 
of the brain (medulla). At one time 
the vasomotor mechanism, con- 
rbance of function of the liver being aearied 
of vasomotor derangement. At the 
the liver is considered lees im- 
colin of the réle of the nervous 
of diabetes has been presented, 
ies showed that diseases of the 
with diabetes ; and recent experimental 
emphasize this relationship. Removal of the pan- 
animals causes diabetes. It has not, however, 
what way pancreatic disease or ablation acts, though 
believe that the pancreas elaborates a glucose- 
n fetechyie) Srroent, whose absence under the conditions 
ned causes accumulation of sugars in the blood and consequent 


‘Unfortunately, this view is not confirmed by the ex- 
ats of others; the theory is certainly not generally 


may oceur without discoverable disease 
a in Diabetes.—The essential facts are the inability 
‘to consume carbohydrates for the production of ene: 
sooner or later, to 
d excretion of 
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intoxication (see above) results, A consequence, and to some 
extent a measure, of this is the increased excretion of ammonium 
salts in the urine, The uric acid of the urine is but little increased 
in diabetes. Acetone, a derivative of f-oxybutyric and diacetic 
acids, and possibly (though not probably) these acids themselves, 
may oceasion still further proteid destruction by direct toxic ac- 
tion. Acetone is certainly the important element in the production 
of dinbetic coma, 

Pathologic Anatomy.—Aside from the lesions already referred 
to as in some way related to the causation of the disease, there are 
found pathologic changes of various kinds that result from it. 
‘The lesions of gout (arteriosclerosis and cirrhotic kidneys) may be 
of the nature of mere concomitants, or may be direct results of 
diabetes, Renal diseases are of peculiar interest. Late in diabetes 
albuminuria frequently develops and interstitial nephritis may fol- 
low. When this oceurs the glycosuria and other symptoms of 
diabetes sometimes subside. e explanation of this is obseure 
{sce under Glycosuria). Changes in the liver (cirrhosis) have 
often been found, and have been regarded as causative in some 
cases. A peculiar form of diabetes with hepatic disease and 

neral icteroid staining of the skin and other tissues has 

described under the title diabate bronzé. Skin eruptions 
(eczema, furuncles, carbuneles) are frequent in certain forms 


of diabetes ; and gangrene of the extremities is common. Pneu- 
monia and pulmonary tuberculosis are among the frequent devel- 

nts of late stages of the disease. Chronic endocarditis, neu- 
ritis, and cataract are pomparadray rare lesions. The blood in 


diabetes is less alkaline than normal and contains an excess of 
solid matter, particularly when great polyuria has led to inspis- 
sation, 


Oxaluria.—This term is, strictly speaking, 
oxalic acid in the urine, but is usually emplo; v] 
of oxalate of lime are found abundant in the urine. The normal 
of oxalic acid is 20 mgr. for twent 
that oxaluria is a result of defic! 


oxaluria determined by chemical estimation of the total excreti 
acid has been found in jaundice and in some cases of diabete 
who have argued in favor of a specific disease marked by | 
and oxuluria based their obscrvations on the presence of 
Tate sediment, rather than on chemical examinations, c 
eccurs in certain instances of gout in which the oxalates alternate 
acid or coexist with this, 

—This term should be restricted to increased «: 
of phosp! acid, rather than to the presence of increns 
ment in the ui ‘The latter may be due simply to: 
urine, The daily maximum of phosphoric acid with 
3.5 to4g. The term phosphaturia might also be a| 0 
no absolute excess of phosphoric acid is found, but in which 
ds relatively in excess when compared with the excretion of nitr 
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FEVER. 


Definition.—It is not easy to define this term accurately, 
though we regard as fever a condition in which the tempera- 
‘ture of the body is elevated above the normal (98.6° F. ; 31 C) °) 
and in whieh he tissue-metabolism is altered ¢ the direction 

consumption, ‘There are cases in which the latter is in- 
mar or wanting, and there are other instances in which the 
remains normal or subnormal under influences that 

provoke fever. At the present time, however, elevation 
peas seems a necessary condition to the existence of 


Nature-—It i is ie e first, to consider the ta of 
In the normal individual heat is pro- 


| to be, ‘wis quite certain that in some 1 2 ner- 
exercises a control over production and discharge of 


heat of fever may conceivably be due to excess 
diminution of the dissipation, to hoth of these 

é of both with greater excess of uetion. 
fever in man it ee that luction and. 
increased, latter is insuffic The 
ion pees from increased oxidation and other 
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may amount to as much as 20 per cent. Investigation of the ex- 
creta shows at the same time evidences of more or less rapid and 
extensive tissue-waste. The quantity of nitrogen eliminated is in 
excess of that consumed in the food; and wasting of the tissues 
results. The albuminous elements suffer particularly in the meta- 
bolic wasting, the decrease of fat being especially dependent on 
insufficiency of food. 

Etiology.—The causes of fever doubtless vary greatly. Di- 
rect exposure to heat does not affect the temperature more than a 
fraction of a degree in peal ty persons, unless the surrounding 
temperature is very great, inarily the heat-regulating mech- 
anism maintains a proper adjustment. Excessive heat may, how- 
ever, bring on fever, as in the case of sunstroke. Here, it has 
been held that the heat leads to direct disturbances of the nervous- 
regulating apparatus; but recent investigations seem to show that 
there are first produced toxic substances which secondarily influ- 
ence the heat-centers of the brain. In another class of cases still 
more direct disturbance of heat-regulation seems to occasion fever. 
Among these eases are the instances of fever in hysteria and other 
nervous diseases. 

In the great majority of cases of fever it is quite certain that 
toxic substances are the cause of the febrile disturbances. These 
substances may be of quite different sorts. In the case of infections 
it is known that certain substances contained within the bacteria 
themselves may cause fever, and that products of the growth of the 
Spe ir ge may have the same effect. The latter are prob- 
ably bodies of albuminous nature. Other albuminous bodies re~ 
sulting from normal or disturbed metabolism, independent of the 
action of bacteria, such as albumoses, peptone, tissue-fibrinogen, 
ete., may be equally potent ; and various ferments, such as pepsin, 
fibrin-ferment, diastase, ete., are known to have the same power. 
These facts explain the multiplicity of causes capable of producing 
fever, as an; aera mechanical, or bacterial injury of the tis- 
sues may Hiberate toxic substances, which in turn act upon the 
nervous system and occasion the phenomena of fever. 

Pathologic Results.—Fever is accompanied by or leads to 
a variety of disorders. The appetite is lost, there is excessive 
thirst, emaciation is habitual, and the functions of the various 
organs are more or less disturbed. Toa large extent these results 
are doubtless due to the presence of toxic substances in the blood 
and to other changes in this fluid. There is always a tendency to 
inspissation of the blood, the number of corpuscles being augmented 
(relatively) and the specific gravity increasing. This is not, how- 
ever, invariably the case, as destruction of the solid matters of the 
blood may execed the loss of liquid. ‘The alkalinity of the blood 
is more or less reduced hy the production of lactic acid or other 
acids in the tissue-destruction. ‘There is little accurate knowledge 
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of tem 


Conservative Effects of Fever.—While fever occasions 
many disturbances and leads to various pathologic consequences, it 
is not ii that there is a certain measure of usefulness in 
it. Some authors have called attention to the fact that rapid 
reduction of the temperature under the influence of antipyretics 
is often followed by fal consequences. This does not neces- 

prove the usefulness of the fever, as the antipyretics are all 

of harm in themselves, A more definite proof of the uses 

fever is that obtained by subjecting infected animals to high 
cece or to febrile conditions, and studying the Progress 
infection, Under these circumstances it has been found 

~ sa aap iy mam er aati 
lus of ty id fever, and other organisms, is 

much milder und the consequences less serious than in animals not 
under the same es These results very well 

with experiments with bacteria outside the animal body. For 
is known that many of the bacteria are influenced 

in their i and virulence by excessive tempera- 

to 107.6° F.; 40° to 42° C,). Whether in the Se 

affects the micro-organisms directly or indirectly 

the production of antitoxic substances, or in other ways, 


CHAPTER IIT. 


on of the blood is maintained by the rhythmic 
auricles and ventricles of the heart, aided by 
he arteries ; by the compression of the veins by 
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sa Poet ; and by the suction of the inspiratory movements of 
the chest. 

General disturbances of the circulation result from lessened or 
excessive heart-power, from arterial disturbances, or from changes 
in the quantity or character of the blood. Muscular and respira- 
tory weakness may be contributing causes, 

‘Weak Heart.—here are a variety of heart-diseases that may 
lead to disordered circulation. The muscle itself may be weakened 
from overstrain, the fevers or other diseases, the action of poisons, 
or insufficient nourishment as in the anemias, or in narrowing of 
the corona) halal aera muscle may be sft and cloudy, fatty, 
or hardened b; ie ‘There may be no evident mus- 
cular disease, but functional weakness of the intracardiac ganglia. 
The valves or orifices of the heart may be diseased, pega 

itation or obstruction of the blood-flow results. Sometimes 
lood-clots form within the heart and similarly cause obstruc- 
tion of the current. Finally, pericardial effusions or adhesions 
or tumors pressing upon the heart may seriously disturb its 


ion. 

The result of the weakened state of the heart must be the 
accumulation be leo in ee venous piece: The place of 
engorgement depends upon the part of the heart specially weak- 
ened, If the left Rascal file the blood ase into the left 
auricle and the lungs. As Jong as the right heart maintains its 
power the venous congestion goes no further; but when this fails 
aepieed of the right auricle and of the systemic veins ensues, 

nthe right heart is first at fault general venous congestion 
is an earlier manifestation. In all cases the arterial pressure falls 
and the blood-current is slowed, whereas the venous pressure is 
in 
tic Congestion—In cases of serious weakness of the 
heart, in which it is quite unable to maintain an active circulation, 
the blood tends by the force of gravity to sink to dependent parts. 
This condition is known as hypostatic congestion. Tt occurs very 
frequently in low fevers and quite commonly just before slow death 
resulting from any cause, Dilatation of the vessels from vaso- 
motor paresis, general muscular weakness, and the failure of 
vigorous inspiratory efforts are secondary causes. 

‘The blood accumulates in the skin of the back, especially about 
the buttocks. ‘The skin is of a livid color, but is bloodless over 
the bony points; the tissues tend to become sodden from transu- 
dation of liquid from the blood-vessels. Sloughing and gun- 
grene (hedsores) may result, Internally, hypostatic congestion 
affects the lungs particularly, and a form of pneumonia may 
follow. 

Post-mortem lividity is allied to hypostatic congestion, After 
death the blood gravitutes to the dependent parts and accumulates 
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especially in the veins, as the arteries contract as soon as the heart- 

action ceases. Sudden and complete failure of the heart leads to 

anemia oe Deals and syncope, which may prove fatal if not 
e 


‘or fo nervous stimulation, as in Graves’s disease, causes hyper- 
trophy of the left ventricle, and later of the whole organ. In 
consequence the circulation may be more or less permanently over- 


active. 
Arterial 

Slerods of the 
of the ich offers a constant impediment to the 
arterial circulation. hy of the heart overcomes the ob- 
a, the heart fails venous congestions and dropay en- 
° jis may also affect the veins, but much less commonly. 
Local diseases of the sorta, as congenital narrowing, compression 
Chine Reais or tumors, aneurysms, and blood-clots may 
low of blood to the arteries, and thereby cause 
of the blood in the heart, lungs, and “venous 


Disorders.—Both organic and nervous disturbances 
OF the ie disturbances the most frequent is 
arteries, wl 


ndent upon the nervous aystem. 
the influence of certain diseases of the nervous system or 
carbonic acid gas in asphyxia) acting locally on the 
vasomotor center in the brain, contraction of 
; and in consequence the blood-press- 
, the heart is impeded, and venous con; 
the other hand, the arterioles may distend 
falls, and unless the heart is 
tie congestion. 


Vesa conditions to 
dilatation or con- 


by regeneration of blood. Increases 
By ingestion of liquids never disturb 
excretion soon reduces the quantity 


the character of the blood affect the circulation 
‘accumulation of carbonic acid and probably other 
sof tissne-change i le the flow by exciting vaso- 
. This ix probably brought about by the action 
‘terminal nerve-filaments in the blood-vessels 

of the vessels. ‘This is the best explana- 
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tion of the increase of pressure in cases of Bright's disease without 
arteriosclerosis. The poisons in this case are the retained renal 
excreta, 


LOCAL HYPEREMIA. 


Local hyperemia is increase in the quantity of blood in a part 
y of the body. ‘This may be due to increase of the flow to that part, 
or to obstruction of the outflow. The former is called active or 
arterial hyperemia or congestion; the latter, passive or venous 


hyperemia, 

Active hyperemia occurs in organs during periods of fune- 
tional activity, the increased blood-supply here being due to 
increased demand for nutrition. Pathologically, active hyperemia 
is due to causes which lead to dilatation of the arteries of a certain 
part. ‘This dilatation may be due to influences acting through the 
vasomotor nervous system or to local affections of the vessel-walls. 
The vasomotor nervous system may be affected at its center in the 
medulla or peripherally, " The latter is seen when the sympathetic 
nerves, which contain vasoconstrictor fibers, are severed or com- 

hy tumors, the vessel-walls thereby becoming paralyzed 
neuroparalytic pypwrenioy On the other hand, the vasodilator 
bers in the spinal nerves may be stimulated, as in certain cases 
of neuritis, with a similar result (neurotonie hyperemia). Direct 
Hy injury to the vessel-walls by heat, traumatism, inflammation, 
drugs, or by the vascular fatigue following temporary stoppage 
of circulation, is a frequent cause, 

Active hyperemia is spoken of as collateral when anemia in one 
art leads to overfilling of the vessels of an adjoining or even 
istant part. 

| The hyperemic area is bright red in color, the temperature is 
elevated, and there is slight swelling. After death the distended 
arteries and capillaries may contract and the part grows paler. 
Arterial hy pecetals! is one of the phenomena of beginning inflam- 





mation, and in any case if prolonged may terminate in inflam- 
mation. Functional activity is inci by moderate conges- 
tions, 


Passive hyperemia is due to impediments to the outflow of 
the blood through the veins, This es be bronght about by 
compression of veins by tumors, by thickening of their walls, or 
by thrombi within, Little disturbance results from obstruction 
ot a small vein, because of the freedom of collateral circulation, 
provided the heart is active. In cases of weak heart-power, how- 
ever, slight obstructions may determine local venous hyperemia, 
or by gravity alone the blood may sink to dependent parts. The 
latter constitutes hypostatic congestion (see page 44), 

Areas the seat of passive hyperemia are dark red (cyanosis) and 
lowered in temperature. ‘The veins are distended, and very soon 





_—_ ay 


48 TEXTBOOK OF PATHOLOGY. 


artery may be impeded by selerosis of the vessel-walls and by 
emboli or thrombi within the vessel. Local anemia of moderate 
or even severe grade may be due to nervous influences acting 
through the vasomotor system, as in the 
carlier manifestations of Raynaud's disease. 
Collateral anemia is well illustrated by the 
anemia of the brain occurring in animals 
in which the splanchnic nerves have been 
cut, with the consequent production of ab- 
dominal hyperemia. hen ischemia is 
due to obstruction of a single vessel the 
circulation is generally soon restored by 
collateral anastomosis; the collateral ves- 
sels sometimes reach considerable dimen- 
sions (Fig. 2). When an artery which has 
few anastomoses and which soon ms up 
into capillaries is obstructed the phenom- 
ena of infarction (sce Page 53) ensue. 

An anemic area is pale, reduced in size 
and temperature, and functionally less ac- 
io, 2—Anastomceca three tive ee CN Tf the Eoadiva per- 
PR eS sists, fa degeneration and necrosis 

iar oF eer result, When a severe local anemia is 
relieved it ix apt to be followed by hyperemia of the same area, 
due to exhaustion or degenerative weakness of the vessel-walls. 





HEMORRHAGE. 


By hemorrl is meant the escape of the several con- 
stituents of the blood from the blood-vessels. It is said to be 
arterial, venous, or capillary according to the vessel from which 
the flow of blood takes place, and parenchymatous when it comes 
from all of the vessels. Hemorrhage may occur either by dia- 
pedesis and extravasation through intact vessels (hemorrhage per 
diapedesim) or by actual rupture of a vessel (hemorrhage per 5 babi 

former process is seen only in the capillaries and smaller veins ; 
the latter occurs mainly in the arteries and veins. 

Diapedesis and igration.—Under normal conditions 
«certain number of white corpuscles by virtue of their ameboid 
movements escape from the capillaries, and become wandering 
cells which move about in the tissues or are carried by the lymph- 
stream. This process is called emigration. There is at the same 
time some trinsudation of plasma, which, with the leukocytes, 
enters the lymphatic circulation. Under certain abnormal condi- 
tions the red corpuscles also pass through the vessel-wall and col- 
lect in the tissues, ‘This is known as diapedesis (Fig. 3). It may 
be studied very readily under the microscope in the mesentery of a 





DISTURBANCES OF THE CIRCULATION OF THE BLOOD. 49 


living Tt is noticed that the red corpuscles approach certain 
pte aa call of tas coplioy Soraienel become fixed ; then 


Sn ina pee ean tside the vessel, opposite th 
and as this increases pacar within grows pallet 
whole body has gradually passed through. Not rarely several 


= =) 
SSSlSy 
oO 


‘Fw. 2—Diapedests of the red Se cane cease 8 Pree OF i nee Saige 


Se pl aoe in one mass; as has been particularly 

fe Outside the vessel the corpuscle at once as 
umes its ordinary shape. 

first studied by Strick, id Cohnheim. Arnold, whose 

ai eae 

or ; but Iai jized, 

ceevensian ti the stomata are merely accumu- 

of inte deepest : 
it ES ea een - 


The k emi from the vessel in exactly the sa 
5p eal Sel mainly by their Royer id are 
0 At the same time there is a more or less copious outflow 


ion of a 


when both 


vessels and pressure are 
esis are generally small and 
ut may be quite lanze, as sometimes in the 


‘The ordinary form of hemor- 
to triumatism. to discases of the 


= Perhaps 


































50 TEXT-BOOK OF PATHOLOGY, 


vessels, to increase of the blood-pressure, and to certain vague 
nervous influences. 

1, Traumatic hemorrhage may be due to direct laceration of a 
vessel or to contusions which merely weaken the vessel-wall and 
lead to subsequent rupture. 

2. Diseases of the blood-vessels causing hemorrhage generally 
originate from causes within the vessel, and are due to such con- 
ditions as poisoning, infectious fevers, cachexias, or the anemias. 
Among the diseases of the vessels are fatty degeneration of the 
intima or media, atheroma, and miliary ancurysm, On the other 
hand, the outer coat may be eroded by surrounding disease and 
hemorrhage ensue (hemorrhage per diabrosin). This is seen in 
phthisical cavities in the lungs. 

3. Increase of blood-pressure may be absolute or relative. The 
former occurs from emotional excitement, from hypertrophy of the 
heart, during paroxysms of jie A ee croup, and various 
convulsive lers. In asphyxia there is decided increase of 
blood-pressure both from yasomotor contraction and from the 
violent muscular efforts. Relative increase of pressure occurs 
when the pressure external to the vessel is reduced, as in balloon 
ascension, or in the pleura in cases where during violent inspiratory 
efforts the air cannot enter the lungs, as in the fetus attempting to 
breathe during labor. 

4, Neuropathic Hemorrhage-—The nervous system exercises a 

iar influence upon the vessels. In cases of apoplexy and 
spilepsy, of section of the spinal cord, and in other nervous con- 

iitions, spontaneous hemorrhages from the nose or stomach, or into 
the lungs, suprarenal bodies, and other organs, are not infrequent. 
In the same group also are to be reckoned the instances of 
vicirious hemorrhage due to suppression of the menses, and the 
remarkable cases of stigmatization. The last named is a condition 
in which under nervous exaltation or hysteria spontaneous hemor- 
rhages occur from various parts of the body, especially from the 
parts wounded in the crucifixion, 

5, The Hemorrhagic Diathesis.—Certain persons present an in- 
herited tendency to bleed spontaneously or after very trivial injuries. 
Such persons are known as “ bleeders,” and the condition as hemo- 
hilia. The exact pathologic condition which occasions the 
emorrhages is still uncertain. A hemorrhugic dinthesis may also 
be developed as a result of various diseases, as typhus fever, 
anthrax, septicemia, or pis Neaan Salt The same is ob- 
served in the severe forms of anemia, like progressive pernicious 
anemia and leukemia, In these cases altered blood states and 
disease of the vessel-walls arc doubtless the enuses at work, 
Classification of Hemorrhages.—Hemorrhage may occur 
on free surfaces or into the tissues. In the former case various 
namics are applied to designate the locality, such as epistaxis, nose- 
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Diseases of the Blood.) 


EMBOLISM. 


the in which foreign bodies of various 

the blood and deposited in the smaller arteries 

which their size does not permit them to 
are called emboli, 

of Emboli.—The most common form 

in which portions of thrombi situated in 

ins of the extremities or pelvis, or on ather- 

aorta, are swept into the cireulation and 

Softening of the original thrombus 

cause. More rarely portions of a dis- 

intima of the heart or art ver 

are carried in the circulation 
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and deposited as emboli. Disorganization of the blood may cause 
embolism of pigment-particles, as in malaria, or of small hyaline 
masses, a5 in burns and certain forms of poisoning. In cases of 
fracture of bones particles of fat may be dislodged from the mar- 
row and enter the circulation, while in wounds of the es veins 
of the neck or elsewhere air-embolism is observed. Finally, 
masses of bacteria, scolices of echinococcus, and other parasites 
are a serious form of emboli, 
Seats of Embolism.—The final place of lodgement of an 
embolus depends mainly on its source. Those derived from the 
neral venous circulation are usually carried through the right 
to the lungs, where they occlude branches of the pulmonary 
artery, Emboli in the portal circulation may lodge in the liver, or 
pass through the liver to the heart and lu In eases of whooping- 
cough or other conditions attended with increased intrathoracic 
ressure emboli in the inferior vena cava may be carried in the 
rection Raed to the usual blood-current, and may be con- 
veyed into the liver through the hepatic veins, ‘This is known 


ae eerie embolixm, 

Emboli coming from the left heart or from the aorta are dis- 
tributed in the general arterial circulation, They are most fre- 
gaantly found jn the spleen, kidneys, and brain. Other organs or 


© peripheral vessels may likewise be affected, but the results of 
embolism are less marked in them and are frequently overlooked. 
Emboli from the veins may reach the general circulation in cases 
in which the foramen ovale or septum ventriculorum is perforated 
(paradowic embolism), or by being broken up into smaller emboli 
in the lungs and thus passing through the pulmonary capillaries. 
The latter is not infrequent in cases of fat-embolism of the lungs. 

Results of Embolism.—aA large embolus may cause sudden 

death by occluding one of the main branches of the pulmonary 
artery, one of the coronary arteries, or a large cerebral vessel. If 
the vessel is not wholly occluded, secondary thrombosis may com- 

lete the obstruction and death may be slow ; or in the case of less 
important vessels merely local anemia results. This may be re- 
lieved by establishment of collateral circulation or may cause more 
or less extensive necrosis if not relieved. ‘The original embolus 
and the secondary thrombus may undergo softening or organization 
in the same manner as ordinary thrombi (9. v.). 

The results of occlusion of smaller vessels by e 

the nature of the embolus. They are either pi 
when the embolus is aseptic, or septic when 
tious. The important mechanical result of smal 
pathologie cea called infaretion. 
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INFARCTION. 
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most very slight arterial anastomosis 
Such artories were called endarteries 


When one of 
uded by an embolus in- 
ae reggae be hemorrhagic 
ma; fic or 
anemic. The time are dark red in 
color, situated in the ipheral 
of the and aioe tte the ny 
Thoy are wedge- 
base being outward toward 
of the . Tnfarets 5 
‘imes: occlusion | Fra. 4—Anemic infarot of the 
adjoining arterioles or ithe na) artery: ts shown 
in this case are i = Ha the lower part of thie pleture 
Anemic or white in- 


ye an embolus is stoppage of the circulation beyond the 
wedge-shaped anemic area results, ‘This may remain 
anemic and undergo coagulation-necrosis, with the formation of 
or white infarct, In other cases, however, the vessels 
the oceluded area, after a temporary period of anemia, become 
i blood, extravasation occurs, and an hemorrhagic i 
Various theories are offered to explain the 
in the first case and the overfilling with 
anemic infarcts the persistent anemia in some 
rombosis in the venules which receive the blood 
ee nba in oe ees aoe ee illaries. 
swellin, @ parenchymatous cells of the organ 
fpillatos and Teiatine the anemia. Some con- 
fisrets are frequently formed by rapid absorption 
the st oft the blood from horas 
latter the overfilling of the vessels results either 
blood from the veins Melamed or from free 
‘The latter would be especially apt to occur 
blood-pressure was previously elevated, 
nt of the embolus ca: reflex contraction 
g vessels, and thus overflow of blood into the 
ugh the capillary-anastomosix, Thi ni 





64 TEXT-BOOK OF PATHOLOGY. 


thus aces soon leads to extravasation of blood, because the 
vessels of the occluded areas rapidly undergo d tive changes. 
Thfarets in the lungs are nearly always hemor those in the 
kidneys and especially the spleen are frequently anemic. 

Subse: Changes.—In anemic infarcts coagulation-necro- 
sis and caseation are the marked degenerative changes. The broken- 
down tissue is gradually absorbed and reactive inflammation and 
organization cause cicatrization. Not infrequently a small amount 
of calcareous matter is deposited, especially in infarcts of the lungs. 
In hemorrhagic infaret= the extravasated blood breaks up into 
pigment-matter and the tissues suffer degencrations similar to those 
seen in anemic infarcts. The final result in either case is generally 
a scar, which is pigmented in cases of hemorrhagic infarcts. More 
rarely infarcts undergo liquefaction and eyst-formation, expecially 
in the brain. ‘The infaret may become infected by micro-organisms 
after its formation and abscess may result, as in cases in which the 
embolus itself’ was an infectious one. 

Infectious em! oceurs in cases of purulent softening 
of thrombi, in cases of local suppuration or necrosis, in ulcerative 
endocarditis, and the like. The first effect may be the formation 
of a hemorrhagic or anemic infarct ; but the micro-organisms soon 
multiply and invade the tissues, causing suppurative or gangrenous 

rocesses, Metastatic abscesses are produced in this manner. 
Similar results follow when an infarct is secondarily infected. 
This is not infrequent in the lungs, where the air-passages furnish 
a ready path for the entrance of micro-organisms. 





Dust-embolism.—Small particles of coal, iron, marble, or ont entering 
the lungs in respiration may penetrate the tissues, are largely taken Ke by 
phagooytle cells, and for the most part are curried to the bronchial lym- 
phatic glands, If the latter are surcharged and soften, the dust-particles may 

jin access to the circulation through the efferent lymph-channels of the 
gland or by rupture of the gland into neighboring veins, More rarely dust- 
particles may enter the blood-vessels in the lungs, directly, Be penetration. 
After their entrance into the blood they are deposited in the capillaries 
and substance of the liver, spleen, and bone-marrow, where they may re- 
main permanently, either free or enclosed in fixed cells, or whence they 
may be removed by wandering cells. The final discharge occurs especially 
from the lungs, the tonsils, the lymphatic structures of the intestines, and 
from the liver in the bile. 

Air-embolism.—Small quantities of air may oceasion no serious dis- 
turbances; but when large quantities onter the veins the right heart is 
found full of frothy blood and the pulmonary arterioles are occluded by 
small bubbles. Sudden death in these cases is not unusual. Some recent 
‘experiments in dogs seem to cast doubt on the seriousness of air-embolism, 
but the matter ix not yet settled. 

Fat-embolism.—Sudden death may oecur when a dares number of the 

monary vessels are obstructed by embolic oil-drops, hen the process 
Tes extensive little disturbance arises, ax the oil is soon broken up into 
droplet and passes through the pulmonary capillaries, or it may be ab- 
sorbed in the Tit . 

Pulmonary infarets may be due to embolic occlusion of the blood-vessels, 
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ofa bronchiole. Any kind of hemorrhagic oxtrava- 
wren! the area infiltrated 
divisions of 


fa terminal bronchiole, 
see the chapter on the Lungs.) 


THROMBOSIS, 

Thrombosis is the coagulation of blood within the blood-ves- 
sels or heart during life. At the very beginning of the process 
the formation is not a coagulum in the ordinary sense, but subse- 

‘ ‘ion is the essential feature. After death clots form 

and vessels, as in blood removed from the body. 

‘The conditions favorable to thrombosis are alter- 

ations in the blood-current, in the vessel-walls, and alter- 

ations in the blood itself. For the most two or all of these 
conditions are present in cases of throm! 

Alterations in the Blood-current.—Anything which slows the 
current, such as narrowing of the blood-v , Weakness of the 
heart, or pressure upon the vessels, favors thrombosis, Complete 
arrest of the current in a part may lead to ordinary clotting, such 
as ovcurs: ; but with careful precautions a vessel may 
be at two points without the occurrence of clotting in the 

portion—at least for a long time, Some change in the 
blood-vessel wall is generally pace in addition, Thrombi due 
to slowing of the current are ly seen in the heart, the ves- 
“the lower extremities, in the sinuses of the brain in 
course of exhausting fevers or other asthenic conditions. They 

Changes in the vessel-walls play an important part. Atheroma, 
inflammatory or ive changes in the vessels of areas of 
inflammation or necrosis, ligation mathe traumatic injuries, and 

mses of the ium are all examples of conditions leading 

wis. Dilatation of the arteries (aneurysm) or veins 

of the cavities of the heart act largely by slowing 
blood or by producing irregular currents. 

| the Blood.—Experimentally, thrombosis may be 

n into Med stonation fs Bae pte thymus 

‘suprarcnal 1e8, teatic! es, and other o1 ns. 

vets contain lange quantities of the gbritcferment re- 

Schmidt as an essential factor in coagulation. Patho- 

bis | ble that the tendency to thrombosis in typhoi 

other diseases is due to increase of similar fbrin- 

the blood. The name fermentation-thrombosis 
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Pathologic Anatomy.—The appearance and construction 
of thrombi depend upon the manner of formation, 

When formed in consequence of almost complete stoppage of 
the circulation they are idack-oalockds soft, red elots, similar in every 
way to Peaemorten coagula; and under the microscope show fib- 
rillar fibrin enclosing mainly red corpuscles. 

Yellowish or white thrombi are formed slowly from activel 
circulating blood and are more consistent. Their composition will 
be understood from the mode of formation. In the normal cireu- 
lation the red corpuscles and blood-plaques move in a column in 
the center of the stream, separated from the wall of the vessel by 
a plasmatie zone in which the leukocytes may be seen. When the 
circulation is slowed the plaques approach the vessel-wall and tend 
to adhere in small masses to any point of disease in the endothe- 
lium and also to each other. ‘This has been termed conglutina- 
tion of the blood-plaques, Gradually the mass grows and subse- 

uently leukocytes are added. These set on foot true fibrin- 
formation or coagulation. White thrombi therefore consist of 
panel nubated plaques, leukocytes, and fibrin. They first appear as 
hyaline, viscid masses; but subsequently become granular from 
partial disintegration. If the circulation is alternately slow and 
more rapid, distinct layers are seen in the thrombus, first dark 
colored from admixture of red corpuscles, then lighter in hue. 
Such thrombi are called stratified. If the circulation is irregular 
from dilatation of the vessels or other causes, the light and dark 
areas of the thrombus may be more irregularly disposed. 

The thrombus first formed is the primary thrombus, Subse- 
quently it extends by additions (secondary thrombus) in the direction 
of the current of blood as far as the next collateral branch of the 
vein or artery, into which the thrombus frequently extends as a 
rounded prominence. In the case of the veins a new thrombus 
may start from such projection (Fig. 5), and eventually the clot 











Fig. 5 Throwbus in the femoral veln In a ease of phlebitis (from a specimen in the 
‘Museum of the Philadelphia Hospital). 


may extend as far as the heart. The thrombus may be fateral— 
that is, when it lies against the vessel-wall—or obstructive, when 
the lumen is completely obliterated. In the veins small thrombi 
are frequently formed in the valvular pouches in marantic subjects. 
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Tn the heart thrombi are especially common on diseased valves, in 
the auricular appendages, and in the intertrabecular spaces. ‘They 
frequently ae as polypoid and may be attached by 
slender pedic' A curious form, called ball thrombi, is seen in 
the auricles. ‘These are rounded clots wholly or almost wholly 
separated from the wall, und may occasion serious obstruction at 
the orifices of the heart, 

Effects.—Frequently the collateral circulation is so quickly 
established that no untoward results are seen, When a lange vein 
is obstrncted venous congestion and ea pa may follow ; ol 
tion of an artery causes local anemia, and subsequently, if the col- 
lateral circulation is not established, degenerations or necrosis. 
Thrombotic obstruction of small arteries may cause hemorrhagic 
infarction. Embolism and gencral pyemia result from softening 
of the thrombus. 

it —After their formation all thrombi 

in this way red forms may become light colored 

by extrpsioe of the red les. In small vessels red thrombi 
become light colored by removal of hemoglobin and a 
species of hyalin-transformation. These may have the appear- 
ances of white thrombi and are only distinguished by careful 


ion. 
After the thrombus has contracted it may undergo various 
degenerative changes. Frequently the white corpuscles, plaques, 
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this form of simple softening occurs in the center of large thrombi 
and gives rise to cyst-like honations (Fig. 6). 

A more serious form of softening occurs when the thrombus is 
infected by micro-organisms. In this case true purulent softening 
takes place, and the wall of the blood-vessel shares largely in 
the suppurative Eaters This form occurs especially in the 
thrombi blocking blood-vessels of suppurating or necrotic tissues. 
General pyemia and infectious embolism result. 





¥i0, §—Canaliztion of a thrombus (Karg and Schmorl). 


A more favorable termination of a thrombus is calcification. 
This is most frequent in the clots in dilated veins, the calcareous 
thrombi being known as plieboliths. Arterioliths and cardioliths 
are rarely met with, 

Organization of the thrombus may result from the irritation 
it oceasions. New blood-vessels and proliferating connective-tis- 
sue cells spring from the vasa vasorum and lining membrane of 
the blood-vessel as well as from endothelial cells covering the throm- 
bus, and penetrate the thrombus (Fig. 7). From these organi- 
zation proceeds as elsewhere, and as it advances the thrombus 
itself is absorbed, Finally, the clot is fully replaced by connec- 
tive tissue enclosing a small amount of blood-pigment or calcified 
remains of the thrombus. The blood-vessel may be converted into 
a solid fibrous cord, or may be distorted and narrowed by bands of 
connective tissue in the interior, Sometimes after partial vaseu- 
larization of a thrombus small vessels running parallel with the 
lumen of the obstructed vessel become dilated and thus partly re- 
establish the channel, This is termed canatization of the throm- 
bus (Fig. 8). In other cases canalization may begin as a process 
of simple softening. 








DISTURBANCES OF THE CIRCULATION OF THE BLOOD. 59 


EDEMA. 
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mainly of the water and saline constituents of the plasma and to a 
relatively small degree of the albuminous constituents. 

(b) Decreased tissue-elasticity and pressure is rarely a factor of 
prime importance, though it may be a contributing cause in many 
cases. In one class a tai termed adema ex vacuo it is the 
principal cause. In these cases liquid escapes from the blood- 
vessels to fill a space left vacant by disease or atrophy of tissue- 
elements. This is frequently seen in the subarachnoid spaces of 
the brain and in other parts of the central nervous system. 

(c) Alterations of the blood, though theoretically very impor- 
tant as direct causes, probably act indirectly. It has been found 
by experiment that artificial hydremia, even though combined 
with considerable increase of the bulk of blood, does not cause 
edema unless by some means the walls of the blood-vessels have 
been injured, It is probable, therefore, that the edema of anemic 
and marantic persons is similarly due to increased permeability of 
the vessels. This in itself might oceasion edema, though the 
degree is probably greater as a consequence of the anemic state of 
the blood. The vascular disease itself is probably in some way 

rhaps by the action of circulating toxic substances) brought 

ut by the condition of the blood, 

(d) iterations of the liquids of the tissues may, conceivably, 
oceasion increased diffusion of liquid, but practically little is 
known of the operation of this element. here are, however, 
certain cases in which disturbed metabolic activity of the tissues 
seems to alter the tissue liquids in such manner as to favor the 


development of dropsy. 

(e) areiedl permeability of the capillary-walls is of great 
importance and probably plays a part in every case of edema, Ex- 
perimentally it is easy to prove that this factor alone may cause 

thologie transudation. Applications of heat to a part or the 
introduction of poisons capable of causing disease of the walls of 
the blood-vessels may thus occasion edema. Clinically this factor 
is of importance in the edema of Bright’s disease. Formerly the 
dropsies of renal disease were attributed to hydremia, but the 
experiments cited above show this factor to be insufficient. On 
the other hand, changes of the vascular system are known to occur 
in Bright’s disease, and particularly in cases usually attended with 
marked edema (glomerulonephritis). Changes in the blood may, 
of course, contribute, as may also stasis ae to cardiac weak- 
ness. 

Disease of the capillary-walls is also an important cause of 
edema in and about areas of inflammation (inflammatory edema). 
Tn these cases the toxic products of inflammation doubtless attack 
the walls of the vessels and render them more porous. Such 
edema may occur only in the vicinity of an inflamed area, or may 
be quite widespread. Thus in some eases edema of the lungs and 
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Roos a ect fowus of 
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my.—Edema may take Aigey forms 
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peeeene +hanges may occur in parts the seat of continued edema, 
Among 


al 
are various degenerations of the cells and a productive 
in the connective tissues. ‘The latter is well illustrated in 
the sclerotic change in the subcutaneous tissues of long-standing 
dropsy, clephantiasis, etc. 


CHAPTER IV. 


RETROGRESSIVE PROCESSES. 


ATROPHY, 


Definition.—Atrophy is a condition in which a tissue or organ 
undergocs a more or less uniform diminution, without definite 
disease of its constituent parts, A condition allied to atrophy is 
that termed hypoplasia, in which certain parts fail of their normal 
development. were may be entire absence of a part, and to this 
the term aplasia may be given. Hypoplasia ix frequently seen in 
the vascular system, affecting the heart and great vessels conspicu- 
ously, but probably also all parts of the system. This occurs in 
some cases of chlorosis and in other conditions characterized by 
constitutional weakness or want of development, such as in those 


predi to tuberculosis. 
Biology 


In the former kind, to which the term true atrophy mig! 
applied, the individual cells decrease in size without manifest dis- 
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ease ; in the latter the cells are reduced in number, and are usually 
first altered by some form of degenerative disease, su that the proc- 
ess is not, strictly speaking, trae atrophy, 
The parenchyma of organs suffers first and 
most characteristically, the connective tissues 
remaining unaffected or even undergoing hy- 
perplasia. In true atrophy the cells may 
no definite alteration, excepting pe 
Reps slightly increased pigmentation. This 
is sometimes due to the fact that the normal 
pigment of the cell does not suffer reduction 
mai the cali ecseesis of the Cue Hee hae les 
in other cases there is act tion of, FP Brown atrophy 
(een pCa he ‘ater ements ninelu, 
designated as iy (Fig. 9). This is seen most 


‘ind are 
salstely in the heart-muscle in advanced old age or in persons 
dead of some chronic cachectic disease, In some of the conditions 
generally described as atrophy the cells show degenerations of 
various forms, such ax cloudy swelling, coagulation-necrosis, fatty 
degeneration with vacuolizition, and other gross alterations of 


structure, 
Secondary degenerative changes may occur in the connective 


sees 7 the par ooeedls aati pe ae hie, ‘Thu: 
he brid of the thymus-gland has oceurred 
the Menidivs tierce of ¢ gland and of the surrounding parts 
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aeok midengone hy are ofte 1 
wl ave Ul atrophy are often quite irregular 
on the surface from unequal RiWveceat of the Titferent con 
stitaents. The consistency may be little changed or may be 
Se ese particularly when some form of cellular degenera- 
is On the other hand, the organ may be hard and 
tough f secondary hyperplasia of the connective tiseuc. The 
tapsale is ly wrinl from the shrinkage of its contents, 
and thickening is not unusual, expecia 


met Hie coloref the organ, like that of 
ne bene, darker dia esioal and ae be decidedly 


cheat in brown atrophy, 

in canes of hy various distortions of the affected 
omrin may be observed. are particularly marked in the 
Tivers uf women who have laced excessively. The right lobe of 
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~—The function of an at 
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and less. In eceesiee Vaas general as well as local disturb- 
ances may occur, These disturbances vary with the varying 
functions of the organs, and will be separately discussed. 


THE DEGENERATIONS. 


The general term degeneration is applied to chai in the 
tissues by which their integrity ix ‘altered in the abeetiod of 
lowered vitality. There may be a conversion of the protoplasm 
of the cell into substances abnormal to it either in kind or quantity. 
‘This is termed degeneration in a narrower sense. In a second 
class there are deposited in the cell, from the blood or other fluids 
of the body, substances abnormal to the cell in kind or quantity. 
‘The name vege is applied to these processes. In individual 
cases it is often difficult to distinguish between the two varieties. 


CLOUDY SWELLING. 


Definition.—Cloudy swelling, also termed albuminous infil- 
tration and parenchymatous degeneration, may be defined as an 
edema of the cellular protoplasm, with alterations in the proto- 
plasmic poe and the production of opacity. 

Etio! -—Cloudy swelling is an acne universal accom- 
paniment of inflammations. Circulatory disturbances (anemia’ 
were formerly supposed to be important, but are now conside: 
to be of little significance, Fever per se can produce cloudy swell- 
ing, probably not so much the result of the sure degree of heat 
as of metabolic disturbances induced thereby. ¢ most frequent 
cause of cloudy swelling is intoxication, ther by bacterial toxins, 
as in the infectious and septic conditions, or by immumerable organic 
and Wes ab substances. Cloudy swelling is also caused by nn- 
tritional disturbances ; starvation of an organ will produce it as the 
first stage of atrophy ; and, on the contrary, the cells may in other 
cases be so verioasel with nutritional substances as to become 
temporarily transformed into this condition, 1s in the glandular epi- 
thelium of the liver during active digestion, It is further known 
that excessive cellular activity may result in a cloudiness of the 

asm, as in the kidney and in glands excited by nervous 
stimulation, These latter processes should be viewed as normal 
phenomena, analogous to the physiologic fatty degenerations. 

Pathologic Anatomy.—The swollen cells present a fine 

ity which under high powers is seen to be due to the presence 
or diffused refractile granules (Fig. 10), The normal protoplasmic 
granulations have disappeared ; in muscle-fibers the striations are 
scured or obliterated, Vacuolation may be seen in the late stages. 
The cell-wall becomes indistinct, so that the cells appear to have 
coalesced. The nuclei may he little altered. Generally the 
chromatin becomes diffusely stained ; it may elect the acid-stains 
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or may refuse all staining. Marked nuclear degenerations are 
not seen in simple cloudy swelling, or at least very rarely. Tn late 
stages the entire cell may have lost its normal reactions to stain- 


Fra, 0.—Cloudy swelling and ncerisis of the epithelial cells of the renal tubules, due to 
MFublimate- poisoning (Katg and Sehmory). 


ing-reagents. The distinctive granules are not soluble in aleohol 
or ether, but are dissolved by acetic acid and alkalies. 

‘The large glandular organs, the liver and kidneys, illustrate 
the condition exquisitely. The entire organ is symmetrically 
swollen; the general consistency pater a little decreased. On 
section the ey ay ue found a little moist and the paren- 
chyma protru @ color is an ue pallor, quite like the 
appearance of boiled flesh, sere 

Seats,—The glandular epitheliw (liver and kidney) and the 
muiscle-fibers are the striking seats of this degeneration. 

Pathologic Physiology.—The opacity seems to be due to 
& congulation or precipitation of a part or all of the p i 

Some systematic writers 


two 
been 


The relations are entirely obscure. It is as yet incompre- 
hensible how bacterial toxins, themselves apparently proteids, 
precipitate other and higher proteids. In the case 
pesto Cowallis silts, acids) the process is more read 
stood. ‘ is probably a simple edema, due 
, to. osmotic relations. 
‘The: of organs is more or less profoundly 
7 
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this form of degeneration. Complete recovery is easy and fre- 
quent. If the causes persist, the cells pass into other degenera~ 
tions, usually fatty metamorphosis, 


FATTY INFILTRATION. 


Definition.—Fatty infiltration is the deposition of fats derived 
from the circulation in cells and tissues which normally contain 
none, or the deposition of an excess of fats in cells and tissues 
which normally contain such. 

.—Fatty infiltration may be physiologic or patho- 
logic in its origin. In conditions of general obesity the regular 
consumption of excessive quantities of nourishment may lead 
to the most marked degrees of fatty infiltration; an inherited 
praeesiion and lack of exercise acting as contributing causes. 

n rare instances it seems possible that with the normal physio- 
logie diet persons of exceptional digestive power and livin) 
under conditions which restrict combustion may become affecte 
with pathologic fatty infiltration. The condition may occur 
during pregnancy, and is frequent at the menopause. In a 
Ja class of eases an abnormal diet, or the presence in the 
diet of substances which tend to the formation of fats, such as 
alcohol, are responsible for the condition. It is doubtful whether 
poisons produce general fatty infiltration ; they frequently, how- 
ever, indirectly produce local or visceral infiltrations. In cachexise 
certain organs may become loaded with fats, as is sometimes seen 
in the liver in Hebe, In carcinoma the cells of the neoplasm 
may become infiltrated with fats. In organic diseases of the ner- 
yous system accompanied by extensive disintegration of myelin, in 
bone-dliseases, and even following fractures of or operations on 
bones, the liberated fats arc fated up by the circulation and 
deposited in susceptible localities. There is perabiy a rare fatty 
infiltration of senile origin, and also a type which appears at 
puberty, Of yeneral diseases which may cause an undoubted 

eral fatty infiltration chlorosis and diabetes may be mentioned. 
Fats may be deposited locally as substitution-tissue, as in the 
capsule ase selerosed kidneys, in the place of atrophied museu- 
lar fibers, in the bones, and about areas of local disease. The 
protective areas of fibrous tissue which wall off pathologie pro- 
cesses of various kinds may become extensively infiltrated. 

Pathologic Anatomy.—Normal tissue plus fat describes 
the appearances. The fat may be diffuse, in localized areas, or in 
streaks along the planes of fibrous tissue, The appearances natu- 
rally vary with the tissue affected. Only rarely does the essential 
tissue of the part display disease, Microscopically the fat-drops 
are seen both within and without the cells. Without the cells 
they are most prominent along the fibrous strands, ander the 
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endothelial membrines, about the lymph-channels, between the 
muscular fibrille, and toa marked extent pee beneath the true 
skin, and indeed about all fascie. In the the collections 
are between the tubules; in the liver, in ms “tl rous trabeculw, 


Fre. 11.—Fatty infiltration of the liver. 


bat bes ecenly in the hepatic cells ; H in the heart, underneath the 


and between the bundles of fibers, Within the cells, and 

thet is most marked in glandular epithelial cells, the fat is seen 

sare drops ee e cell-wall, The fat-drops are always 

size, and soon ran soaebess forming one drop, 

sae pushes the protoplasm and ni inst the cell-wall. 

‘The nuclei are ppeeally oceelly distinct and well stained ; the 

nts its normal jules ; the “cell- 

ulging to accommodate the excess of 

, and extreme instances the bulk of 

be such as to ic kerr with the functions and nutrition 

whose nuclei and protoplasm will then show patho- 

repay Crystalline Bipasha as of margarin and 

cholesterin, and tin cays of lecithin may be present, but are 

more often seen in Be yeegeceeattoce. ‘The fat may be stained 
with osmie acid or si 

Seats.—The favorite seats of fatty infiltration are the subcu- 

taneous and subserous tissues, the mesenteries and omentum, 

pee Laan ween the muscles, about the kidneys, and in 

the The lungs and central nervous organs are 


randy 3 tip salt al eet affected. - 
~—I have attempted to d 
sp d 


as an infiltration of fat into cells or 
tinct from of fat in them. Confessedly 
cases the separation may be impossible ; all dou 
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probably degenerative. Infiltration “arises whenever there is an 
abnormal quantity of fat in the circulation; the causes of this 
were pointed out in the etiology. Infiltration into imperfect or 
diseased cells may, however, occur with only normal quantities of 
circulating fats; this is probably the explanation of many of the 
local varieties. All oalara tissues are not of the same degree 
of susceptibility ; when, therefore, isolated areas occur in unusual 
localities a pre-existing disease should be suspected. The mech- 
anism of deposition is not well understood ; it is perhaps effected 
by circulating cellular carriers, 

Unless very extreme, fatty infiltration docs not seriously em- 
barrass the functions nor threaten the existence of tissues, and 
complete recovery and restitution are the rule. It may, however, 
lead to secondary degenerations, which, particularly in the heart, 
may be of serious consequence to the organ, 


FATTY DEGENERATION, 
Definition.—This is defined as a metamorphosis, the conver- 
sion of the cellular protoplasm into fat. The classic aeysoloens 
illustration is the fat-production in the secretion of milk. e 
nature of this process has not, however, been certainly determined. 


The majority of secreting cells do not die or show pathologie alter- 
ations ; while for such cells as are cast off, as the colostrum-cells, 
it a been shown that their fat was not an infiltration. 

0) 


ogy with the metallic poisons which natural 
not been made out. In all anen and cach 
tion is common ; it is rare in uncomy 
eneration in these cases was formerly 
lation. Since, however, it has been 
occurs in such chronic anemias, the may best be 
classed also as toxic. It seems possi ver, that extreme 


hemorrhage can produce fatty degeneration in this way. Metab- 
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form or 


no fat 


|) 
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isolated, In the heart and liver particularly streaks or 


areas may produce a mottled appearance. On section 


irregular 
free fat may drip fea the knife and cut surface; in other cases 


lets can be seen anced ine In rare instances 
ena 


el eye. 


NS den ae be visible oh A 7 : 

tcroscopic Appearances.—The parenchyma-cells are first and 
most extensively affected, though the connective tissue may be- 
come involved, The cells are usually somewhat enlarged. The 


Fig. 12—Futty de 
pee 1 = the 


natural ules of the protoplasm disappear, and 
in eae conde fine stark grinules, =i usually 
stain black with osmic acid (Figs. 12, 13), and 
which are dissolved by aleohol, ether, ete., but 
not by acetic acid. A peculiar reaction of the 
granules is their staining with fuchsin (fuch- 
sinophile granules). Usually the granules are 
very fine and only slightly retractile ; they may, 
however, be large, and considerable droplets may 
appear or the entire cell become one fires fat- 

lrop, a5 in fatty infiltration. The nuclei in many 
cases of moderate degree show no changes; later 
in the process, however, the chromatin becomes 


diffused and refuses to stain and the nucleus may entirely disap- 

pear. Large hyalin balls may form inside the cells; these stain 

with acid-stains. The cell-membrane sooner or later breaks down, 

and the fatty contents and detritus fill the space. Cholesterin, 

lecithin, and fatty crystalline formations are often seen, 
Seats.—Fatty degeneration occurs in nearly all tissues. The 

epithelial structures, Epecally the liver and kidneys, the heart- 

ral 


muscle, and the cent! 


nervous organs are the tissues most fre- 


uently affected. As before stated, interstitial as well as paren- 
chymatous tissues may be involved. The cellular constituents of 
exudates and transudates are also liable to the change, and may 
present more or less the appearance of an emulsion, 
Pathologic Physiology.—The manner of occurrence of 
fatty metamo: 
that fats can 
the simple explanation that in fatty degeneration the protoplasmic 
penteld is directly converted into fat, Certain evidence of this has, 
jowever, never been presented, and our reactions for fat are too un~ 
reliable to warrant deductions from simple microxcopic studies, It 


has become apy 


iologie theory 
true. No one has as yet produced fat in an animal fed on proteids 
entirely freed from fats and carbohydrates, and in the experi- 
ments with meats which contain both it has not been shown that 
any carbon-retention was unaccompdnied by nitrogen-retention 
and that the carbon was retained in the form of fats or glycogen. 


hosis is as yet entirely obscure. If it were proved 
formed out of proteids, this fact would warrant 


Parent that the old and still largely accepted phys- 
has never been demonstrated, even though it be 
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It is, of oe b cei. pool ible that the proteids may be directly 


Rsiasil ini recentvaprica ents upon starvil frogs 
ry phosphorus this was aj saceently lemonstrat but 
even in these experiments it is key th that the glycogen of the 
liver was the source of the fat riviuedd 
Unlike fatty infiltration, fatty tion tends to cell-death, 
Eos the rere unnen ts 0 vious, for it is an expression 
of cell-disease, d_ grades with the pecs of the nuclei 
undoubtedly Salt of een 3 Severe eat DU 
biosis, The function of the arealian is, of course, disturbed. This 
may be in the direction of simple reduction of funetion or it 
may cause distinctly abnormal activity with pathologic metabolic 


THE ALBUMINOID DEGENERATIONS. 


The amyloid, hyaline, ‘seas and colloid erations re 
resent proteid metamorphoses which are c related. In 
the can be quite clearly differentiated from each 
a for the sike of clearness and convenience they will be 
ly described, Tt must be understood, however, that the 
oie ‘are closely related substances whose chemical character 
ee are not clear, and which cannot in many cases 


AMYLOID DEGENERATION. 


‘This consists in the appearance in tissues of 
iid material ; whether formed in loco or deposited is not quite 
Amyloid seems to be a combination of chondratin-sulphuric 

@ proteid. 
Etiology.—The common conditions under which amyloid 
Y are suppuration and puree In tubereu- 


juction. i. occurs, however, i in 

various sorts, in cutaneous ulcerations, in gastro- 

is, in connection with neoplasmic necrosis, in actinomycosis. 
-eectirs under conditions of cachexia without suppuration, 
marin, ek lonkemia. In a few instances it occurs 


| Ritatloce are probably in no wise connected 
enn condition and undoubtedly are often entirely 


e cifi Lied increased. On sec 
he cut ‘surface is emooth and neither contracts nor 
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extrudes. The consistency varies with the coexistence and degree 
of fibrosis, fatty degeneration, etc. The color of the organ is 
usually pale, but may obviously be altered by congestion, pigmen- 
tation, or fatty degeneration. The amyloid ‘substance itself has a 
glistening, waxy, translucent appearance which is almost path 
nomonic. This waxy appearance is not always uniform. Amyloid 
ada is bat rey rite any other rative material. 
ild or even moderate eration may not present ie 
appearances; in fact, apparently quite RCRA tissues may fe 
highly amyloid Terre The special a ees in 
various organs will be described in the appropriate per 
Microscopie Rime ase favorite seats are the intima and 
media of the blood-vessels, the adventitia being rarely affected, the 
endothelium apparently never. The fixed connective tissues of the 
organs are the parts affected, the wandering cells and leukocytes 
being rarely involved. Muscle-cells are undoubtedly susceptible ; 
but recent studies seem to show that glandular and linia epithe- 





Fic. 14.—Amyloid degeneration of the kidney, showing amyloid substance in the walls 
Sfthe biood weasels of tne glomerulus at ‘t,and hyaline Cube-casts Inthe renal tubules 
at g (Ziegler), 


linm is never involved, Such cells may, and often do, show fatty 
or other degenerations or necrosis, but the presence of amyloid 
substance within their protoplasm has not been shown. The sub- 
stance appears as irregular clumps or streaks in the interstitial 
tissues, often compressing the cells and blood-vessels. It presents 
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tions ; Tndecd, not mat with pons 


ee 


violet colors ‘he pet tissues blue ; oe 
in of in A mahogany-red rence 
iodin is castes ae constant, but fails i am 

Tt is easil ined in fresh 


la by treating with ain 
phurie acid os chlorid of zine. 
pene oe reece) ate oes d tion affects 
Kidney, ti iver, and spleen, then blood-vessels, the 
mucosa, the one Neg! ae S ekslacins the adrenal 
waited heart. it rarely affects the pulmonary mucosa, the 
and genitalia, the thyroid body, the voluntary muscles, 
apart from the local amyloid bodies, the nervous system or 


‘These occur in the nervous syutom; 

and in scleroses, ed about the 

ed in the posterior in the brain; 

in repre prostate sally about: aera ads in infarcts; in 


arrangement ie stat eitpainies 
the typical amyloid reactions ; often they react more like 
Splatt it the blood-vessels in their situation 
with eka change. The special appear- 
- pecs bodies of the nervons system 


og ni 
td ee ra ‘waka Palksliee jondratinie acid is 
s, and edsitis, Hisave. 
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duced by long-continued aseptic suppuration induced by turpentine 
injectit 


ons. 

Amyloid substance cannot be removed, but does not of itself 
compromise life. It may become transformed into typical hyaline 
substance. Amyloid neration interferes with functional actiy- 
ity by pressure upon the parenchyma and by vascular disturb- 
ances. By its situation in the blood-vessels it may occasion 
thrombosis. 


HYALINE DEGENERATION. 


Definition.—This is a retrogressive process consisting in the 
appearance of a homogeneous proteid substance of obscure nature. 
It is closely allied to amyloid, mucoid, and colloid degeneration, 
and can ere pass into each of them. The hyaline change of 
epithelium of older authors is now by general consent classed as 
a mucoid transformation. 

Etiology.—Hyaline degeneration occurs under the followin, 
pathologie circumstances: in the muscles during infections an 
septic processes and following traumatism ; in intoxications, as by 
lead ; in interstitial hemorrhages and hematoma; in struma; in 
cicatrices ; in the blood-vessels in old age, arteriosclerosis, or aneu- 
rysm; in all forms of arteritis, especially of the nervous system ; 
in the endocardium and cardiac valves in all diseases affecting 
them ; in the granulomata ; in neoplasms, especially cylindromata 
and keloids ; in the lungs in pneumonia ; in the kidneys in nephri- 
tis; and in all conditions of coagulation-necrosis and _fibrinous 
exudation, for in these processes hyaline degeneration seems to be 


tor. 

Pathologic Anatomy.—Hyaline change is not usually mas- 
sive enough to be macroscopically appreciable. When so, the organ 
or tissue is enlarged, dense, and presents a pale, homogencous, 
opaque appearance, Upon the mucous and serous membranes smal 
collections may be readily seen, and may present either a pseudo- 
membranous appearance or may appear as opaque plates upon or 
beneath the surface. Microscopically there are three chief’ sites : 
() In the blood-vyessels, where the degeneration may a) 
in the endothelium, beneath it, between the coats and fibers of 
the vessel, or surrounding the vessel. The wall is thickened, the 
lumen is narrowed or obliterated ; the endothelium may be in a 
state of proliferation. Perivaseular hyaline change is well seen in 
certain tumors—cylindromata (Fig. 15). (6) In the interstitial 
tissues, as between the muscle-fibers, the hepatic cells, the renal 
tubules, in the reticulum of lymph-glands, in the retina, and in 
neoplasms and cicatrices. It may be uniform in distribution, but 
is more often irregularly clumped or may be in concentric whorls. 
(6) Within the cells. This condition is probably limited to meso- 
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dermic cells. It may be seen in muscle- and giant-cells, and in 
endothelium, leukocytes, or wandering cells to a less degree, 
Whether the epithelial cells take part in this transformation in the 


tw. Indroma, showing A number of blood-vessels whose walls have bec 
Semmes eae st es secre" = Hr ome 


substance was formed there or deposited there ; in the vascular 
especially in coagulation-necrosis and fibrinous exuda- 
is more probable that it is formed in loco. 
the substance has a glistenin , WAXY appearance > 
lucent than amyloid. Ty ypically it evinces an affin- 
acid anilin-stains. It may or may not take the fibrin- 
often takes basic stains in a modified manner, In truth, 


‘The 
cially the recti, the mucous membranes, the liver, kid , 
adrenal bodies, the cardiovascular system, the nervous system, the 
‘| ys ; 
x and the retina and choroid coats . 
jer locations are suggested in the disetssior 
Pathologic Physiology.—V on Recklinghausen be! 
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bea soageleson of normal proteid upon the death of the cells; 
this explanation is, however, insufficient. It ri aaa more likely 
either that it consists of proteid modified in by disturbed 
action of cells, or that it is a deposition by cellular carriers of 
insoluble material formed elsewhere, The exact nature of the 
transformation is entirely obseure ; it cannot be held analogous 
to the coagulation of proteids by heat; nor to the precipitation by 
metals or salts, since in these events the proteids are not usually 
rendered ently insoluble in water and are in other ways 
clearly different. Hyaline material can undoubtedly be recon- 

, absorbed, and removed. Its presence rarely compromises 
the parenchymatous structures to an extreme degree, It may be 
converted into the other albuminoid degenerations, and may un- 
dergo caseation and also calcareous infiltration, 


MUCOID DEGENERATION, 


Definition.—Theoretically this is the conversion of cellular 
prot m into mucin. Mucin is a glycoproteid, which contains 
no phosphorus, and which by virtue of its carbohydrate at 
reduces cupric sulphate in alkaline solution, It is quite insoluble 
in water, but has itself'a marked capacity for taking up water. It 


is very soluble in alkaline solutions, but is precipitated by satura- 
tion with most neutral salts, It is precipitated by acetic acid in 
nea 


solutions poor in salts; also by heat hol, and many of the 
metals. Itdoes not dialyze. ‘The secretions from different classes 
of epithelium differ notably among themselves, and the pathologie 
mucins differ still more. 

Etiology.—Mucoid transformation should be distinguished 
from hypersecretion of mucin. Hyperseeretion is a common re- 
sult of inflammation or irritation of all sorts; it is seen in the 
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giving it a purple-red color. These staining reactions are not en- 
tirely distinctive, and it is often impossible to differentiate mucoid 
from colloid material, and even from hyaline and amyloid material. 

Seats.—Of normal epithelial tissues the mucosa of the respi- 
ratory and gastro-intestinal tracts, the salivary glands, and 
uterus are most often affected ; any epithelium may, however, be 
involved. The connective tissues have been sufficiently consid- 
ered. Of neoplasms, ovarian cysts, abdominal carcinomata, and 
pee tumors anywhere = antes Use 

thologic Physiology.—Since deposition of mucin 

seems to be excluded, the only explanation is to assume the con- 
version of other proteids into mucin. The causes and modus 
operandi are not clear; the fact, however, that in the eysts the 
mucin may be reduced to simple albumin, shows the possibility 
of such transformations. 

Unless the disease is very prolonged, the affected mucous mem- 

may recover. The connective-tissue forms do not of them- 

selves threaten the life of the tissue; and the deposit is often 
removed by reabsorption. In neoplasms the degeneration seems 
an evidence of cell-death. 


COLLOID DEGENERATION. 


Definition.—This consists in the abnormal a ce of 
substance whose prototype is the colloid material of the thyroid 
gland. It is not (aster by acetic acid nor alcohol, does not 
take up water avidly, and is therefore quite like the pseudomucin 
already noted. i 

ogy.—It occurs in goiters and in thyroid neoplasms, in 
the hypophysis cerebri, in the kidneys (some cases of con, 
cysts), and the adrenal bodies, in the prostate and seminal vesishey 
in the atrophic gastric mucosa, in cysts of the lips and larynx, 
in the cervix uteri. Colloid transformation in neoplasms apart 
from the thyroid body is very rare. Colloid may arise from or 
beeome converted into mucoid material, and stands very close to 
the hyaline substance. 

Pathologic Anatomy.—A flected organs may be enlarged,and 
ey be hard or quite soft. On section the colloid areas appear as 
yellowish-brown translucent bodies; rarely they are arranged in 
large clumps. They may be macroscopically invisible, or, on the 
contrary, may form’ large cystic collections with thin, flattened 
walls, Colloid degeneration may be accompanied by serous trans- 
udation, due probably to vascular disturbances, The serous trans- 
udation seems to dissolve the colloid material, so that finally the 
eysts are converted into pas arene filled with a chocolate- 
colored fluid containing pus, blood, and crystals of cholesterin, 
sodium cblorid, and calcium oxalate (Fig. 17). 
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Mie the material is found in the glandular acini, in 
the cells, and in the connective tissues. There are often signs of 
pressure, and, probably from the same cause, the areas are anemic 
and have a poor vascular distribution. The arrangement is 


Te T—Callosd degeneration of the thyrefd gland, showing masses of collold matter in 
the gland acl (katy and Sehmor). rhe 


usally in balls or scrolls, homogeneous as a rule, but often with 
owmeentric or radiating lines. The areas often intercommunicate, 
aul extensions may be traced into the adjacent tissues. The cells 


rg degenerative changes, and inflammatory reactions 
an present. 


tals of calcium oxalate are common. Acid 
tuits are usually elected, as in hyaline degeneration, ‘The indefi- 
titeness of the reactions may make it impossible to exclude hya- 


live and mucoid changes. 
0) .—This is obseure, but seems to be 
analogous to that = mucoid change. The substance is undoubt- 
in loco, 


id is a grave eration, usually connected with marked 
| cllalar disturbances. ‘The substance may become hyaline or mu- 
tid, or may be reduced to a simple or purulent transudation. 


GLYCOGENIC INFILTRATION. 


Definition.—This condition consists in the presence of gly- 
in cells which normally contain none, or the presence of an 
in cells which normally contain it, as in the liver, cartilage, 

in the embryo in all tissues, and in the uterus. 

ade to Poe glycogenic infiltration 

i tion, but the conversion of protoplasmic 
glycogen has never been demonstrated. 
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sn in condition is not infrequent. It is seen in the 
baarteee especially in the kidneys, museles, liver, and 
Le sibese It occurs in neoplasms, especially in 
align grt of mesoblastic origin, being rare in most carci- 
nomata, In leukocytosis of different varieties the cells may con- 
tain an excess, and granules of the glycogen may float fre in the 
plasma. In purulent Et collections and in inflammatory areas the 
cells may be markedly infiltrated. The infectious granulomata, 
however, seem exempt. The amylaceous bodies of the prostate 
are closely allied to glycogen. 
Pathologic -—Tissnes rich in glycogen may 
sent Men SEpetren usually there are no macroscopic alter- 
ically the material is generally found within 
i nsstls be in the intercellular substance, and 
ep lasma of blood or the fluid of exudates. It 
as round el which may be concentri- 
he oe fresh -aakaph it is soluble in water, but loses its 
slay after fixation by alcohol, ete. 
is stained brown by iodin, but the brown is not 
Pelee blue on the application of apt acid, Ptyalin or amyl- 
ee converts it into ry Sey the loss of the color-reaction. 
logy is eons. In diabetes it is 


Pp 
a an expression of the general h rcemia. In neoplasmis 
sg papers the collections are Phas ly depositions, = 


DROPSICAL INFILTRATION. 


By dropsical infiltration is meant edema of the cells, the pres- 
ence in cells of an excess of plasma. This does not. always occur 


agalty sitll teh ypeical ‘wells; e, drops ciel a eniatged waste 


in general dropsy, the fluid being between the cells and often 
compressing them to a marked degree, In other instances the 
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may attain a surprising size, €3} ly in the vessels and in 
neoplasms. ‘The macroscopie color is usually white, grayish, or 
yellow ; accidental pigments may, however, produce discolorations. 
On staining the deposition takes up both carmine and hematoxy- 
lin, but exhibits no elective attraction for the anilin dyes. The 
salts are dissolved by acids, best by hydrochloric acid ; in the case 
of carbonates, with evolution of carbonic acid gas, Many organie 
and inorganie acids are employed in the decalcification of tissues 
for purposes of microscopic study. Fibrosis, cellular necroses, 
Lath nerations can be demonstrated in the tissues by suitable 
methods, 

Seats.—It is in the cardiovascular aystem that the condition is 
of the most importance, Tt oceurs often as a simple senile change, 
usually connected with an atrophy of the elastic tissues of the 
vessel-walls, hyaline degeneration of the connective tissue, and 
general fibrosis. It is almost invariably an accompaniment of 
sclerotic endocarditis and arteriosclerosis. In the endocardium the 
valves are most frequently affected ; of the vessels, the aorta, the 
coronary arteries, and the cerebral vessels. The process is, how- 
ever, often universal, and the splanchnic vessels and radial arteries 
seem very susceptible, It affects chiefly the intima and media. In 
the pericardium the deposition is uncommon without the previous 
oceurrance of pericarditis; in adherent pericardium the heart may 
be literally enclosed in a calcified sac. In the myocardium calei- 
fication ix usually interfibrillar, but may involve the fibers. Large 
collections may occur in the pituitary body, the meninges, and in 
the ventricular plexuses, It is common in the joints, uncommon 
in the pleura, rare in the peritoneum. In the muscles local for- 
mations are not rare, and usually oceur at the seat of previous in- 
jury or irritation. In the lungs and liver it is not unusual in and 
around foci of necrosis due to various causes (tuberculosis, parasites, 
ete.). Cicatricial tissue often becomes caleified. In the walls of 
cysts, in the biliary and urinary bladders, in the limiting wall of 
old abscesses and hematomata, in thromboses, and even in cutaneous 
sears calcification ix a common incident. In the kidneys infarcts 
of these salts may be formed, The neoplasms most subject are 
the ayascular tumors ; uterine fibromata, fibromata in general, der- 
moid cysts, goiters, scirrhous carcinomata, and tumors of the pit- 
uitary bodies, The special term psimmoma (g. ¢.) is applied to 
certain calcified mehiaeae It may, however, occur in the most 
vascular sarcomata. Lithopedia the ealeified fetuses of extra 
uterine pregnancy. Apart from neoplasms, the most striking in- 
tracellular depositions are seen in the ganglion-cells in areas of 
softening and in the renal cells following certain metallic poison- 
ings (mercury). It is interesting to note that the intestinal epi- 
thelium, which normally secretes the larger part of the Timeelts 
discharged from the body, is rarely infiltrated by them, 
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Fro. 19,—Tuborculosis of the Lung, showing anthmacotle pigmentations in the lower part 


carried by phagocytic cells into the submucosa (Fig. 20). Th 
may become deposited in the latter situation, or may be mmadia 


ng Diuck particles 
blue (Jakob). 
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In all tissues the depositions are both intercellular and intracellu- 
lar; the cells may either take up pigment or have it deposited in 


them, 
A liar form of ea eos igmentation is that seen in 
the poe iteaticall tract and other abdominal organs of drank- 


ards, In other instances the presence of siderous pigments in the 
intestine is to be viewed as a process of excretion, since the greater 
mass of iron is eliminated through the bowels. 

The appearance of organs with marked pigmentation varies 
with the variety and stage, A rusty-red color is the usual earl 
ay ; later a brown, then a greenish color may be eed 

finally a dark blackish-brown. The association of jaundice, 
which is common, alters appearances very much, 

(2) The two chief causes of Lc igmentation are thrombosis and 
interstitial hemorrhage and coagulation. The pigmentations seen 
in the indurations resulting from prolonged venous stagnations and 
congestions are probably of analogous origin, Under these cir- 
cumstances the hemoglobin is diffused from the blood-cells, and a 
portion passes directly into the plasmatic circulation and is carried 
away to be eliminated ; soon, however, the area becomes walled 
off and the two sets of pigments are then formed within. The 
siderons pigments are most frequently seen in small lesions and at 
the pariihety of large eechymoses ; the hematoidin series is most 
prevalent within the cystic contents. The pigments change in 
color (the color-changes in a bruise are due to this), and finally 
become a brownish amorphous powder, which in turn disappears, 
Phagocytic cells take up all forms of the pigments (Fig. 21), and 


om a case of cardiae 
carry them to various parts of the body, ially to the liver, 
hematopoietic ‘organs, int | glands; the depositions ‘in 
them are known as pigment-melastases. 
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The distinctive reactions of the various pigments are not well 
known, Of hematin and hemin it is known that they are insolu- 
ble in water, alcohol, and ether; slightly soluble in weak acetic 
and mineral acids ; easily soluble in chloroform and in weak alka- 
lies, from which solution they are precipitated on the addition of 
lime- or ta-water, Hematotda differs from these in bei 
eer uble in fresco out in bree ear 

ives strong nitric the spectral play of colors. 

the iron ae little is known of hemosiderin. The ira 

is best demonstrated by its conversion into the sulphid by means 

of ammonium ial aad ‘or by the Prussian-blue reaction with weak 
hydrochloric acid potassium ferrocyanid. 

hematogenous pigment presents three chief 

appearances: small needles, rhombic crystals, and amorphous 

masses or fine balls clumped together (Fig. 22), The first two 


Fro, 22.—Hematoldin crystals from an old hemorrhagic foous (Jakob) 


forms are yery rarely seen within cells, the last form commonly, 
The colors vary from a pink-red toa deep rubin, from pale yellow- 
green to a deep brown or absolute black. 

Hepatogenous Pigmentation. 


Saki are derived from the bile are due to bilirubin (iso- 
meric with sire ee ani its oxidation-product, biliverdin. As 


of tho erm ay be either in solution in 


: pectnltations, or in erystals (needles and 
rhombic ‘bral substance al 
cept in tl ts pigmented. The liver, 7 


ium Oa other serous membranes, 
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lular and fatty tissues are especially susceptible. The color 
is first yellow and gradually deepens to a deep olive, the urine 
presenting similar transitions. The lachrymal and salivary glands, 
the mammm, and the intestinal mucosi seem to be able to keep the 
pigment from passing out with their secretions. The ocular fluids 
are colored, 
The pigment in solution saturates the tissues. The granular 
i ts, yellow, brown, or greenish in color, may be seen in the 
cells or in the interstitial tissues; the crystals, yellow or red in 
color, are usually extracellular, The pigment i lays the spec 
tral play of colors on contact with strong nitric acid, and is turned 
green by weak tincture of iodin, 
A special form of deposition is the bilirubin-infarets in the uri- 
nary tubules, These are seen in severe jaundice of the new-born, 
but may occur in deep icterus of adults, as in acute yellow atrophy. 


Metabolic Pigmentation. 


The pigmentation derived from cellular activity may be prop- 
erly termed metabolic, We know isolated facts about the differ- 
ent forms, but there is little systematic fundamental knowledge, 
Two facts, however, seem clear: that these pigments are fo: 


by migratory and resident pigment-building cells, which with 

leukocytes and plasma-cells accomplish their transportation and 

deposition ; and that hemoglobin is in some way or other the raw 

material for their manufacture, with, perhaps, the exception of 

some ici in melanosarcoma, ich seem derived from 
8. 


‘The manifestations may be local or general. Among the former 
are the pigmentations of nevi and moles, of pregnancy, of the 
corpus luteum, freckles, some scars, certain skin-liseases, as chlo~ 
asma and xanthelasma, of the lesions secondary to some cutaneous 

rasites, ete. A special local type is that seen in tumors, notably 
im melanosarcomata. Lipomata and sarcomata (chloromata) may 
be analogously affected. 

Among the general pigmentations are those of Addison's disease, 
of certain severe anemias and cachexias ; of some cases of diabetes 
(diabete bronzé) ; tuberculosis of the peritoncum, intestines, and n= 
troperitoneal glands ; of abdominal neoplasms, and of senility. The 
cases associated with abdom' 1 held to be connected 
with disturbances of the adrenal b of the splanchnic sym- 
pathetic system, which has been considered to have control of 
pigment-formations. : 

The metal pigments are 1 detailed disens- 
sion of them here would n hey may have a high 
percentage of sulphur, and i ay not contain iron, They 
are commonly deposited in and between the cells as granules, but 
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Trophic Derangements.—Forms of necrosis due to ic dis 
turbances are well illustrated by bedsores (decubitus), myelitic 
cystitis, the ulcerations scen in trigeminal neuritis, and the 
arthropathies, These forms of cell-death cannot be brought under 
the circulatory, toxic, or traumatic classification, They can be 
explained only by the assumption that the biologic mechanism of 
the cell is disturbed, and that in consequence death occurs. 

Intoxications—The group due to poisons is very extensive 
and the particular subdivisions numerous, The toxins of bacteria 
furnish many direct examples; and indirectly many forms which 
seem circulatory or traumatic are not really so, since these fhetors 
only lower the resistance of tissues, which then become susceptible 
to hater infection. Experimentally the most exquisite forms 
of cell-degenerations and necrosis can be produced by the injee- 
tion of toxins or analogous substances like ricin and abrin. 
alkaloids possess marked power in the production of necrosis. 
Acids, alkalies, metallic salts, and innumerable other chemical sub- 
stances may pesaiton direct necrosis hy immediate action, or indi- 
rect necrosis by the preliminary production of degenerations. The 
same substances often cause both circulatory and mechanical dis- 
turbances, which augment their direct effects, Heat and cold act 
like chemicals ; heat alters the properties of proteids ; cold affects 
the fluids rather than the protoplasmic substances; both also 
induce marked circulatory disturbances. 

Mechanical Agents—The mechanical causes of necrosis are 
many and varied, Pressure per se may cause the death of cells, 
but is often aided by the circulatory disturbances which it occa- 
sions. ‘That tension causes necrosis is an old surgical truth, well 
illustrated by the results of collections of exudates below the peri- 
osteum and ty the results of strangulations. The pressure of cal~ 
culi, concretions, enteroliths, and exostoses may cause important 
necrotic processes. Circulatory disturbances often are a very ac- 
a a many forms of traumatism act solely through 
them. 
Inflammation, whatever its original inception, may become so 
extreme as to lead to necrosis. Necrosis, on the other hand, often 
leads to inflammation, the dead cells constituting veritable irri- 
tants. 

All forms of necrosis are accompanied to a greater or less 
extent by the various degencrations. In particular the cellular 
alterations are constantly present, and constitute the evidences of 
morbific action. (Reference will be made below to the cellular 
changes.) 

There are several general forms of necrosis which, however 
produced, have a sufficiently distinct character to warrant separate 
descriptions. They are coagulation-necrosis, liquefaction-necrosis, 
caseation, fat-necrosis, hemolysis, and gangrene. 

aii 
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COAGULATION-NECROSIS. 


Definition.—This is defined as that form of death of tissue 
in which the agua, sr achange similar to or identical with 
i t is seen eth in save tissues ests rich in 

recess is at a ies 

and is lilt al hyaline degeneration. ii 

2 causes of this pee ee oie above de~ 

tailed necrouis in general, ist 
thrombosis or infarctions, play a minor ne here. Chemical ied 
tants and high temperatures raped produce it, Bacterial 
are very Of especially those elaborated 
eres taberel® ‘acillus and the Bacillus 
bboterery abscess is found more or less coagula- 
tion-necrosis ; it ix one “of the early gangs in tubercles, and the 
fundamental element in the production of pseudomembranes, All 
exudates and trinsudates are liable to coagulation. 
pa serous ele poamiaees # are most susceptible ; next 

em: ium 

nae Anatomy.—The ti ee a glazed, opaque, 


waxy, oe is firmer med ler than Si Tn later 
tissue inclines to soften. 
Meesopically ko noca it is seen Cie there is an exudate which has been 


ae th the geoat nite with micro-organisns : neeros! 
of the “helghboring ‘tieae 


pe fibrin is seen (with suitable 
h as exudate closel 
= alle their election for stains ( 
the nuclei may stain faintly and pr 





= 
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homogeneous appearance; later the cell disintegrates completely. 
In museles the striations disappear ; and in the cardiac muscle 
intercellular cement-substance seems to be dissolved, for the cells 
often lie separated and present vacuolation and fragmentation, 
Pus, leukocytes, and red Hlood-cells in the affected areas all suffer 
the fate of the fixed tissue. The blood-vessels at the margin of 
the area are seen to be thrombosed. In the kidneys the tubules 
may contain firm casts. 

lorbid Physiology.—Many chemicals cause coagulation by 
direct action. In the larger number of instances, however, it 
must be assumed that the fibrinogenctic substances which bring 
about the coagulation of the proteids are derived from the necro- 
biotic cells in the area or are carried thither by the lymphatic 





Fra. .—Coagulation-necrosis of the hepatic cells in a ense of puerperal eclampain 
(Karg and Sebmorl). 


cells, There is considerable evidence that bacterial products 
may act fibrinogenctically (Fig. 24). 

An area of coagulation may be cast off by the process of ulcer 
ation, may undergo liquefaction, caseation, or suppuration, may be 
encysted, and apparently may he dissolved and reabsorbed. e 
area of disease may finally be converted into scar-tissue by 
secondary regeneration. More or less complete loss of function 
results from this form of necrosis. 


LIQUEFACTION-NECROSIS, 


Definition.—This change consists in the death of tissue with 
colliquation, It may be divided into primary and secondary 
forms. Secondary liquefaction-necrosis is the form in which other 
varieties of necrosis or degeneration are followed by liquefaction. 
Thus, areas of coagulation-necrosis, cheesy necrosis, and of inflam- 
mation, gangrenous tissue, and tumors may become liquefied. 

Among the special forms may be mentioned vesiole-formation 
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and the softening of caseons tuberculous lesions, A very frequent 
wat of liquefaction-necrosis is the central nervous system, where 
the conditions are unfavorable to coagulation, so that liquefaction 
bere follows pathologic conditions which would elsewhere produce 
emgulation. Circulatory disturbances, traumutism, and intoxica- 
tions all cause softening in the central nervous system; the 
peripheral nerves are much less susceptible. 

logic Anatomy.—In the early stages the tisene is 
softer than normal and very rich in juices, Later, when the solu~ 
tion of the fibrillar tissues ix advanced, the area becomes filled 
with a liquid of greater or less consistency, depending upon the 
tissue involved. ‘The cells in the area are seen in all stages of 
degeneration; later, nothing but detritus is visible. In some 
instances, instead of becoming more and more fluid, the exudate 
undergoes coagulation. The color may be white, from the presence 
of an emulsion of fats; yellow, from fats and pigments; red and 
brown, from the presence of blood-pigment ; and deeply colored 
when jaundice is associated. 

The process consists in the infiltration of fluid into tissues and 
the more or leas complete solution of the tissue-elements in it. 
Tt has been oo to the alterations of proteids by digestion— 
a reasonable deduction, since enzymes are 
often elaborated in the processes which give 
tise to liquefaction. In other respects the, 

resembles the solution in distilled 


process 
water of proteids precipitated by salt so- 
Jutions. ; 
Areas of liquefaction may discha: 
their contents, par alate, may be re- 
, or 


in uncommon in- 


stances Becaiead: 


CASEATION. 


is most freqnently seen 
in connection with tuberculosis, although 
it ix found in the other granulomata, and | 
also in other pathologic process. The 
preliminary conditio sine qua non of casea- 
tion is coagulation-necrosis. 





‘vous system may presen! 
Aicroacopléally, the 

ing their staining-reactions ; everything is converted into débris, 

Around the affected area is nsually found 

inflammation, or both, — 


a zone of coagulation, of 


_ 
‘Foo. A—Lange tubercle of the lung, showing cheexy necrosis in the center. 


Tissues that have undergone caseation may be cast off, reab- 
sorbed, or encysted ; resolution is not possible. Calcification is a 
frequent termination. F 

FAT-NECROSIS. 

‘This term ix now used to designate a peculiar Sree neersis 
to which the fatty tissues are subj is distinct ordinary 
fatty meta: is. In how 3 is seen almost exelu- 
sively in the abdomen, abdom walls, and subperitoneal fat. 
Tn nearly all instances it appears in connection with pancreatic 
disease—cysts, tumors, obstruction to the duct, and the various 

i | rare instances the pancreas has 
‘n one case I have.scen of hyper 
was affected, while the 
jegree of fibrosis. 
mally not larger than a 
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combination, it is not a primary feature in the necrosis, 
mppecting that fatty acids are first set free and then unite 
lime-salts, In experimental work by Hildebrand and Flex- 
ver it seems to have been shown that the typical condition ma; 
be the result of direct action of the fat-splitting ferment o! 
the = ic secretion. It is certain, Pawan eae in Rae 
eases of pancreatic cysts containing steapsin no fat-necrosis 
occurred. Teese tate hee ae some to be the essen- 
tial agents causing the change, but this has not been demonstrated. 


HEMOLYSIS. 
Hemolysis, or blood-destruction, is a term limited to the red 
cells, and indicates destruction of the cell with dispersion of its 
hemoglobin, (The causes and other features are described under 
Pigmentations and Diseases of the Blood.) 


GANGRENE, 
, formerly defined 2s the death of tis- 
best defined Iya the ee sari ee 
primary, w a particular i 
tillammation’ as its'direct ‘result, aa ia 


it is seen in the extremities in senility, 
iz or thrombosis of whatsoever nature 
circulation be insufficient to nourish the part. 
produce a dry form of gangrene, the vessels being 
‘ees causes dry gangrene as 

said of Raynaud’s disease. Finally, dry 
It from the moist form when putrefaction is slow 
ae ‘The Se POCESIES 

‘not marked, may cease entire! . 

hy « ascribed, and the end-result 
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Moist gangrene presents numerous varieties, It is rarely pro- 
duced by arterial occlusion, but is the usual result of extensive 
venous occlusion, Internal emboli, as in the pulmonary arteries 
or veins or mesenteric arteries, not infrequently cause gangrene of 
this form. It also occurs in the 1 as a result of inspirational 
or other pneumonias, abscess, neoplasms, bronchiectasis, and in 
diabetes. It is seen as a result of traumatism and pressure in 
severe contusions (especially with vascular injuries), in intussus- 

ion and strangulation of the bowel; as a result of torsion in 
movable kidneys, spleens, or tumors. It is frequent in the ob- 
structed or strangulated vermiform appendix. tensive moist 
gangrene of the extremities or other is not rare in connec- 
tion with diabetes. The mucous membranes may become gan- 
grenous as a result of various infections. A particular form is 
noma of the mouth and genitalia, It is seen us a rare condition 
in certain skin-diseases; and is not unusual in severe trophic 
lesions, as decubitus, cystitis, mal perforant, ete. 

In moist gangrene the consistency of the part becomes progres- 
sively softer. ‘There may be local or widespread emphysema. 
The color is usually dark brown, due to disorganized blood-pi; 
ment; the skin commonly becomes black, and is covered wii 
blebs. About the area there may be a zone of coagulation-necro- 
sis with vascular thrombosis; or a zone of' inflammatory reaction 
whieh will produce a line of demarcation. In some cases, espe~ 
cially the diabetic, neither of these zones is formed. 

‘The cells first succumb. The protoplasm and nuclei exhibit 


various evidences of degeneration, the nuclei disappearing and 
the cells becoming converted into granular detritus. Fat and the 
myelin-sheaths of nerve-fibers are reduced to free fat and fatty 
crystals, The muscle-cells lose their striations and become frag- 


f nerves fibrillate. Hemorrhages into 
ion of els and expulsion 
urrent, or toa genu- 

* Connective tissue 


mented ; the axis-cylind 
the area are common, due either to 
of their thrombi by the pi D 
ine hemorrhagic condition 


and elastic fi resist. longe: 
liquetied. affected area ¢ 
acids, cholesterin, leuci 
Ammonia, the fatty ac’ 
hydrogen, carbonic ac 

odor, are formed. There is 
these areas. 


formed by inflammatory 


other gases, usually 


, but finally become 
rystals of pigment, fatty 
hates, and carbonates. 
tol, amins, sulphuretted 
of pronounced 
or less toxic absorption from 


area of gangrene ; it may 
al, Lae become cir- 

rms of moist 

st forms tend to be 

m ine of demareation is 

| the mass is finally cast off 
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if 


or slongh if the urea be superficial, or ene 
ee inten the latter cases eau followed by reab- 
of the contents and calcification of the sac. 


GENERAL PATHOLOGY OF CELLULAR NECROSIS. 


‘The cell as an individual element is liable to of 
eee nee cra eae eee Nera (00, WPA fC ite forms of 


necrosis. 
—The canses of cellular degeneration and necrosis are numer- 
mechanical, thermal, electrical, chemical, and vital {trophie) 
r various kinds, It is easy to demonstrate the influence 
fem s profeed Pai uranen andar apes oancitoas tak 
ic 
cells of the animal bod; oe Ee 


pateovogx Axatoany: how various forms of 
intern: I rai and mobility of the 


ese may be pated 
as rou particles more or less resembling the 
ly demonstrable in red blood. les sub- 
particles of the substances are disc! arged from 
pulsion-vacuoles) result. Certain influen 
other poisons, cause a reduced mobility 
Granular precipitation may at the same 
In other cases solution of parts of the 
oles of varying size are thus produced, 
ered in the nuclei of the cells, but 
require special mention. 


nucleus Macoientiors a more Paley and 


ie. 
form of nuclear fragmentation in which the chromatin 
‘becomes broken up into small icles. 
condition of the nucleus, involving 
lenis Wanye boy se a at 
wi uc it 
furl estrustion of tus nucleus and gall tha 


oranges around the periphery of the nucleus may become 


to desi Sp eneeaeel of the cell and 
nce of these structures becomes 
decreased. The cells become 
leu ted this 


a 


es 


E 
: 


Be 


EE 


ABNORMAL CELL-DIVISION. 
to these diseases of the cell and its nucleus there are certain 
iItiplication that may be here descril 
division of the 
Sometimes 


mixed kinesis mit 
‘the forms of nuclear degenes 
mistaken for normal of abnorm: 
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CHAPTER Y. 
INFLAMMATION AND REGENERATION. 


INFLAMMATION. 


Definition.—By this name are canned the vascular, exuda- 
tive, degenerative, and erative changes which occur in the 


living tissues as a result of irritation by chemical, mechanical, or 
thermal agents, No short definition contains the essence, for in- 
flammation is by no means a simple process. It varies with the 
pasa anatomical conditions or the vitality of the tissue involved, 
and with the intensity or nature of the irritant. Galen and his 
followers defined it by Riving the cardinal symptoms: heat (calor), 

lolor), 

jon (fu 


redness (rubor), pain and swelling (tumor). To these ma 
alae UA ish itso ays ’ sf 


posed and spread under a microse b fect isa very 
temporary contraction of the i jsappear before 
the examination ean be n 1 latation of the 
arteries, and then of the: Z . lood-current is 
first more rapid than. n sloy ay finally stop 
entirely (stasis), es la enter of the 
inflamed N irculating cor- 

kocytes in the 


quently alternate 
white corpusel Next, it may be 
observed that the leuk r igh the walls of the 
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capillaries and veins and in the outside tissues. At the 
same time a certain number PE corpuscles att 
sea walls, and altered plasma escapes and infiltrates 
penn the connective tissues outside the vessels proliferative 
ae to karyokinesis and formation of round 
emigrated oeytes (Fig. 27). In struct- 


Pa iain a of the. the of [Bren Be eal ae ll of ite Hoe xemnela, with 


ures in which there are parenchymatous (archiblastic) cells the 

eoganeg undergo various *aednadar inal changes, such as cloudy swell- 

degeneration, fatty degeneration, or even necrosis. 

i rent proliferation of the parenchymatous cells takes 

reeled case of inflammation does not present all of these 

phenomena, nor is the subsequent fate of the exudate and altered 

cells. Se the same. 

The must now be separately considered. | 
‘essels.—The first 


dilatation of the capillaries 
follows, The cause of this dilatation was for- 


urrent in sewer aa 
¢ in the plasmatic zone of th 
be ealatinn to the wall of the 





— 


urely a mechanical result of the slower rate of the blood-current, 
Winall , the leukocytes pass through the vessel-walls between the 
endothelial cells and collect on the outside of the blood-vessel, 
whence they more slowly migrate through the tissues (Fig. 27). 
This emigration of leukocytes occurs to a moderate degree normally, 
but is abnormal in degree in inflammation. Cohnheim ascribed it 
to disease of the vessels—in- 
creased permeability—the leu- 
kocytes being purely passive. 
Later observation atte) that 
the chief réle in this excessive 
emigration must be assigned to 
the stimulated ameboid move- 
ments of the leukocytes. Degen- 
eration of the vessel-walls, espe- 
cially swelling and softening of 
the cement-substance between the 
endothelial cells, and the press 
ure of the blood, aid ; but only to 
a minor extent, The cause of 
this active ameboid motion and 
tendency to emigration has re- 
cently been found to be an attrac~ 
tive force peculiar to the causes 
of inflammation. Pfeffer found 
that certain substances manifest 
strong attractive power for mo- 
tile bacteria and various spores 
of plants. This has been termed 
itive chemotaxis, A repellant 
influence is peculiar to other surb- 
stances, such as the toxinsof bac- 
teria, and to this the term nega- 
tive chemotaxis has been applied. 
The irritant substances which 
cause inflammation are probably 
positively chemotactic in action ; 
and in eases where mechanical 
ole Agni mppendicitis, with exteo- injury causes inflammation such 
of the appendix. substances first result from me- 
chanical destruction of cells and 

then occasion the subsequent phenomena of inflammation, Tn 
other inflammations the irritant causing the disorder may itself 
contain the positively chemotactic substance (see under Suppurative 
Inflammation). The microscopic appearance of the tissues after 
emigration of the leukocytes is characteristic, The capillaries are 
dilated and obscured by « mantel of exuded white corpuscles, and 
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with le ic emigration there is exudation of 
Cage 

more n nid, which is a er indication 
ap arnehoery eras permeable in inflammation than in 


Finall; copied escape from the 
capillaries by diapedesis, adem pees eames Peco aa 
as the red corpuscles are concerned, being due to pressure of the 

ella arses marked Obed Seer aaeaer nae 
cidental hemorrhage by rhexis ma; to in an exudat 
Hob inwt tly exndative, 7 = 

3. Degenerative Changes in the Tissues.—The action of the irri- 

tants which excite inflammation sooner or later affects the tissues 


hold 
or always this tissi 
ion. This is certainly the case at times; and the 
that tissue-degeneration leads to the formation of sub- 
; chemotactic in action would indicate the manner 


wefaction, change, coagul 
“Whe nature of the degeneration depends largely 
of the irritation. Very ried irritants cause 
it i tis the irritants which 


d pre-existing connective-tissue cells. 
been claimed that they are in part redevelopr 
nts which had almost or quite lost thei 

ic_prolongations 

e “slumbering cells” | 
liferative changes to be tl 
p, and believed that all round 





102 TEXT-BOOK OF PATHOLOGY. 


this origin ; Cohnheim denied the occurrence of proliferation, and 
ascribed to emigration the essential réle, Later, it was held that 
the proliferative changes are not in reality a part of inflammation, 
but rather regenerative and for the purpose of repairing the tissue- 
injuries after inflammation (Wig. 29). At the present time we 


va 


Fig, 29-—New blood-vessels and Sbroblastic cells in a beginning adhesion of the peri. 
cat 


dial layers. 


must regard as factors in inflammation both emigration and pro- 
liferation, whether the latter in any individual case is due to direct 
stimulation of the cells, or is secondary to destructive changes, or 
is merely the result of increase of nutrition from the inflammatory 
congestion. It is conjectured by some that under chemotactic 
influences the cell-contents of fixed cells are incited to movements 
terminating in karyokinesis, just as the whole cell is influenced in 
the case ate movable cells. Proliferative changes also occur in the 
parenchymatous cells, but in that case they are more strictly regen- 
erative in nature, 

emical, thermal, or in- 
fectious agents C nigh to dis- 
turb the vitali ci oO cause necrosis at 
once, When ‘ar upon the tissues 
directly there is | b r ll-d tion, followed by 
vascular disturba: r n the irritant acts 
through the | pre a rule, precede 
the tissue-change: - first destroying 
the cells, or may | their substance 
some poison (j i turbances of 
circulation, in wr cellular pro- 
cesses as to occasion the p1 ction a and chemotactic 
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date and its it lead to a variety of forms of 
inflammation. Otis varie depend on the activity and dur 
tion of the process. 

a) Edematous or serous inflammation is characterized hy a 

exudation of fluid with comparatively little cellular mat~ 
ter, as in edema of the larynx, serous effusions in the serous sacs, 
ete. The fluid differs from dropsical fluid in containing more 
albumin and fibrin-factors. 

(6) Fibrinous Inflammation —The plasmatic exudate may clot 
at once and form a fibrinous membrane on free surfaces or a net- 
work within the tissues; this is termed fibrinons inflammation, 
Tnflammations of the serous membranes are nearly always more or 
less fibrinous. Croupous pneumonia furnishes another example. 

(c) Diphtheritic infammation differs from the last in havi 
associated with the coagulation of the exudate coagulation-necrosis 
Sis the cells of the part inflamed. Diphtheritic inflammation 

cecurs especially in the x and larynx, where it occasions 
pseudomembranes (Fig. 30). "This j is most frequently due to the 


inflammation of the uyula: a, masses of micrococel; 6, 
‘cells; ¢, Foundeell inOltention ; d, ftvein-network (Ziegler). 


cause of the areal called diphtheria ; but diphthe: 
from a variety of severe ir 


epee and chemical irritants. 
Gacesaeiactis poveios of a aati of Shans or of iba neous OF 
fibrin-masses enclosi ing degenerat epithelial 
leukocytes. Someti 1, 


“erou us und the latter di 
owner) are ill-defin 
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(d) Suppurative inflammation is characterized by unusual abun- 
dance of emigrated leukocytes and by the seoleney to lique- 
faction. Bacteria are most frequently the cause; but it has 
been shown experimentally that croton oil, calomel, turpentine, 
and other substances are capable of producing suppuration. Of 
the bacteria, the commonest are the so-called pyogenic staphylo- 
cocei and streptococci ; but numerous forms, not essentially pyo- 
genic, may occasionally prove so. Such are the bacillus of 
renal fever, the gonococeus, the Bacillus coli, and others. 

ecent studies ascribe to chemotaxis the important réle in the 
action of bacteria in inflammation and suppuration, Either the 
products of the bacteria or substances derived from their own 
protoplasm (bacterioprotein—Buchner) exercise a powerful chem- 
otactic influence, and thus occasion the massing of emigrated 
leukocytes (Fig. 31). The same or similar substances further 





Fig, 81.—Fmbolic abscess in the myocardium, showing accumulation of large numbers of 
loukooyter (Karg and Schmor}) 

event fibrin-formation or cause a solution of fibrin already 
formed, and thus the exudate liquefies and forms pus. This con- 
sists of a liquid part, the liquor puris, a modified blood-plasma, 
which differs from ordinary plasma in being less coagulable and 
containing notable quant of albumose (peptone), and a corpus- 
cular part, consisting chiefly of multinuclear leukocytes more or 
less degencrated. Some proliferated connective-tissue cells or 
wandering cells may be added from the neighboring tissue, but 
these are very a number. 

The entrance of bacteria of suppuration into the body may take 
place directly through wounds, or somewhat indirectly through 
small abrasions in the various mucous membranes. Some local 
injury may serve to determine the suppurative inflammation at a 
given place, 
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Abscess.—When this occurs in the substance of a tissue or 
the lesion is called an abscess. ‘This consists of a collection 

of which usually presents a creamy yellow color, but may be 
altered in odor or col Around 


a ing mer! 
ee ties, ially such as are due to bac- 
ing tissues in the direction of 


Uleer.—Suppurative inflammation with erosion of of the 
ati ed teal cespalicaesers, “These I ae 


Uso acre of ulcers vary hoe Some~ 

sues causes large and spr fs ulcers, 

extend in one direction while healing in other 

inulations may be too rapid in 

rel ngs mans whic up the ulcer. In other cases 


‘dry and indolent, showing little tendency to heal. 


inflammation of mucous membranes without 
ulceration the emigrated leukocytes reach the surface between the 
epithelial cells, some of which are loosened and cast off together 
excessive excretion of mucus (Fig. 32). The result of 
catarrh. 
of serous membranes leads It 
able fibrin-formation combined with the purulent 
Inflammation; Chronic Infammation—In | 
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destruction, or may be stimulated directly by the irritant, is un- 
settled. This hae He rae is sen: alee interstitial pe 
oceurring in substance of organs, and is iat ipeiahel 

parenchymatous inflammation, in which the parenchymatous or 
proper cells of the organ are said to be involved. Strictly speak- 





Fig. 32—Acute bronchial catarrh, showing the escape of leukocytes from the submucous i 
Ussno between the epithelial lining cells (Thoma). | 


ing, this distinction is ill-founded, but the terms are convenient to 
distinguish cases in which parenchymatous degeneration is promi- 
nent from those in which proliferation and new formation of con- 
nective tissue are the more striking features, 

Repair of Wounds.—Productive inflammation is well illus- 
trated in the healing of wounds. If the lips of a clean, incised 
wound are drawn together at once and kept closely apposed, rapid 
healing occurs, which is called healing by immediate union. In 
these cases a microscopic examination shows slight exudation from 
the surfaces of the wound and proliferated connective-tissue cells. 
The epithelial continuity is restored by proliferation of the old 
epithelial cells, Should apposition be less immediate or less accu- 
rate, the amount of exudation is greater, If the wounded surfaces 
are examined twenty-four hours after the injury, they are found 
red and swollen and soon they become glazed in appearance. The 
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microscopic features here are the same as in the case of healing by 
immediate union, excepting the amount of exudation is arian 
Healing in the same way but more slowly, and is called 
healing by first intention, In neither case is there great congesti 
If the wound be irritated by foreign bodies or kept ex; there 
will be seen on the surfaces, after two or three days, small red 
elevations, known as granulatic i 


aus sometimes oe i 

ime) giant-cells . 33). 

ifs covered it one 
round cells gradually 
now fibrous tissue (see 


Fo, 1 of blood 
‘vossols in granulation-tissue 
(Phierseb), 


M—Adbenlve pericantitis, showing i, with new bloody 
vm Spence rene moot 
= ~ 
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the proliferated connective-tissue cells penctrate this fibrinous ex- 
udate, as do newly-formed blood-vessels (Fig. 34). Thus a union 
of vascular channels is effected between the adjacent inflamed 
surfaces and organization follows. 


Precisely similar changes occur in the tissues surrounding a foreign Eeay 
a8 a piece of xponge, or around a portion of dead tissue. In these cases the 
exudative and proliferated cells tend to penetrate into the foreign mass, as 
occurs also in the organization of thrombi, There is also in these cases a 
greater tendency to the formation of giant-cells (by division of nuclei with- 
out division of the pa aa in ordinary granulations, If the fore 
mass can be softened and absorbed, this gradually occurs, and later merely 
a sear will indicate the location; if it cannot be absorbed, connective tissue 
encloses or encapsulates it, 


General Fibrosis.—A tendency to widespread productive in- 
Beponetba is ated a oral andy iH is affects ths blood- 
vessels especi neral arteriocapillary fibrosis, general angio- 
sclerosis), and ‘also the liver (cirrhosis of the liver), the kidneys 
(interstitial nephritis), and other organs (Fig. 35). The cause of 
these changes is supposed to be some general intoxication— 
alcoholic, gouty, syphilitic, or the like, 





FiG, %.—Chroniec interstitial nuphritis: great increase of connective tissue around the 
glomeruli, renal tnvules, and blood-yeasels ; Irom a case of arteriooapiliary Sbrosis. 


Productive inflammation may affect other tissues than the fibrous 
connective tissues, Reference has already been made to epi- 
thelial proliferation in the healing of wounds. Similar epithelial 
processes of greater activity or durution may lead to warty growths 
of the skin or polypoid outgrowths on the mucous membranes, In 
pharyngeal catarrhs considerable proliferation of the adenoid tis- 
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sues is not unusual, ete ea ere nk one ae Ea or the 
Pee eee eee aetunal Seanle of inflammation of these 


sd ding 


a ek ernie or piteates inflammations likewise depend for 
aatiataed upon the severity of the irritation or the state of 


after Inflammation.—In cases of trivial 
Ne hee may re-enter the blood-cur- 
‘™m plaice: ‘The liquid exudate 
Ka le proliferated connective-tissue 
proliferation) remain in loco or become 
When th the exudate is more abundant the liquid 
elements may “oe removed in the same way, but the cells first 
ive softening and are reduced to the form of ee 
is gradually absorbed. The degenerated 
may recover if the degeneration 1s nol 
be softened and removed. Phagocytic cells often 
it part in the removal of broken-down cellular 
pigment-masses, and the like. 
‘The reparative changes in inflammation may be so slight as to 
lead to no discoverable lesion for some time after the process is 
|; but where large damage has been done there is apt 
to be a permanent scar or some other productive lesion. 


Been earn... 
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physiologic eration is most active, new cells are constantl; 
produced and the older east off. In what manner the balance is 
so maintained that production and destruction keep their equal 
pace is as yet matter only for speculation. The idea of action and 
reaction occurs naturally to the mind, and it seems probable that 
the reproductive processes are dependent in some way upon the 
loss of substance. In some cases the normal restraining influence 
seems to be deficient and giant-growth results. In all forms of 
normal or Piyslolbeie regeneration the reconstructed cells are 
exactly like the pre-existing cells, and the status of the tissue is 
unaffected. In highly-specialized cells, such as those of the 
nervous system, regeneration seems to be intracellular—that is, 
the cells are constantly rejuvenated by supplies of nutriment 
rather than reproduced in toto. 

In pathologic regeneration there seems to be abnormal stimu- 
lation of the reproduction of cells as well as a reduced restraint. 
It is not improbable that various toxic substances have the power 
of stimulating the formative process, though this has not been 
actually demonstrated. In all cases in which regeneration follows 
mechanical, thermal, or toxic causes there is, first, destruction of 
cells, and following this regeneration. In such cases the relief 
from the accustomed pressure may serve as a withdrawal of re- 
straint, but at the same time there is doubtless augmented form- 
ative energy. The latter may result from the sume agency as 
that which caused the primary cell-destruction, or it may be due 
to the influence of formative irritants derived from the dying and 
dead cells. The demonstration that micro-organisms are able to 
produce substances having a strong attractive or repellant influence 
upon leukocytes gives some warrant to the belief that similar sub- 
stances are at work in the regenerative changes that accompany 
bacterial diseases. In the case of tissue-destruction due to other 
causes similar products possibly play a part. 

Pathologic Anatomy.—In the normal regeneration of cells 
the process is one of gradual cell-multiplication without marked 
changes of any sort. Pathologic regeneration may be equally 
simple, but more often there are complicated changes in the pre- 
existing tissues and new formation of blood-vessels preceding or 
accompanying the regeneration. ‘The vascular regeneration is a 
necessary preliminary, having the purpose of supplying abundant 
‘nutriment to the tissues undergoing proliferation. 

Cell-multiplication occurs in two ways, the direct and the in- 
direct. The former method js one of simple cleavage, by which 
the cell is divided into two or more parts. This mode of division 
is unusual, The common method is called indirect segmentation, 
haryolinesix, or karyomitosis. In this method complicated changes 
begin in the nucleus and finally lead to division of the cell into 
two or rarely into several parts, It is unnecessary to refer to the 
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selves 
wreath ; (3) these | then undergo longitudinal cleavage 
the : ie 38 and the Bare to re 
ark eventually 
new oe lei ; iis (8) the pein 
Sit desi divides ee the process becomes 
Rogeneration—In the reconstruction Ri ase aro ae 


also in Pe nae of organs or solid tissues when 
th pee be cases of more extensive destruc- 


tion. 
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infiltration jeukoe) ter, multiplication ie 
fed Bee atre taec calisiand aoe fornation of blood rexel 


Tiempo of connective-tissue cells may be more or less 
Seeaaty Laegeniooin ne slots ie pa are be ae nuclei 

new rounded outline and wit 
teil At the same time the cells of the ry 
become swollen and here and there budding pr 
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blasts, The process is practically the same in the different con- 
nective tissues, the differentiation occurring secondarily. The for- 
mative cells become larger and more or less elongated, and the 
formation of intercellular substance then follows. In the case of 
fibrillar connective tissue the cells 
elongate considerably, and by 
mentation of their extremities in 
part contribute to the formation 
of the intercellular fibrils. The 
rest of the fibrils are formed by 
cleavage of the homogeneous in- 


| | ge 


Fio. @—Formation of new blood- Fig. 37-—Fibroblasts forming fibrous tissue 
Meo ‘seen in the tail of a tadpole (Ziegler), 
( 


tercellular substance in which the cells are at first embedded. 
‘This intercellular substance, in part at least, is doubtless a product 
of cellular activity. 

When the processes of regeneration have reached this stage 
the new-formed tissue consists of an abundance of round and 
elongated cells, with a small amount of fibrillar intercellular 
substance. Subsequently the latter increases in amount and by 
contraction further adds to its densi During this late stage the 
number of cells becomes less considerable, and eventually there 
may be only here and there a embedded in dense bands of 
fibrils. Nearly always, hor , there is greater cellular richness 
in new-formed connective tissues than in the normal tissues of the 
same kind. 


ings from the 
issues. In other 
juce cartilage and 
jasue there is first 
bsequently the fatty 
deposit. occurs wit : 2 
Regeneration of Parenchymatous Tisswe—When connective- 





may become 5 an adenomatous structure may 

result. (For r details regarding this, see Adenoma.) 
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a 

Tiowiiyeer tit the large ee are capable of pralifations? 

though the occurrence of such cells in certain tumors suggests 


METAPLASIA. 
Metaplasia is the term applied to the transformation of one 
form of tissue into another without the intervention of a stage of 
by cellular multiplication. In many instances the 
of a transformation of the intercellular substance, 
ordinary connective tissue is converted into 


hen 
, or fibrillar connective tissues are altered to car- 
tissue, The cells themselves suffer second- 
cases of metaplasia the cells may be 
as when ordinary connective tissue is changed 


CHAPTER VIL. 
PROGRESSIVE TISSUE-CHANGES. 


‘Tas term may be used to designate pathologic conditions i 
which there is a tendency to fi ti iam en 


HYPERTROPHY. 

L—The term hy hy is applied to a pathologie 
which it Part fateeasae ts ‘ond the normal 
RU ieiirelie tnd looesly to designate enk 
5 hen| to designate enla 

freane which but sree of 
h there is deposit of abnormal exu 
utly speaking, cases of hypertrophy. 
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Etiology.—The causes of hypertrophy are quite numerous. 
Tn some cases there is a distinet Ranrearee fanctiaoal demand 
brought about in some way or other, as in the hypertrophy of the 
ae of athletes ; in the hypertrophy of a kidney after disease 
or removal of its fellow ; or in the hypertrophy of a limb after 
injury to the opposite limb. The direct increased demand for 
work occasions the hypertrophy. Sometimes there appears to be 
a special tendency to hypertrophy, as is evidenced by the oceur- 
rence of congenital or hereditary giant growth. Most of these, 
however, are instances of peculiar and abnormal development, 
rather than of hypertrophy, the latter being a condition developed 
pathologically in parts previously well formed, Disturbances of 
the nervous system may play a part in the development of some 
hypertrophies, but these influences are obseure, Continued con- 
ele undoubtedly stimulates tissue-growth, but this element is 

@ means whereby hypertrophy is effected rather than the original 


cause. 

Pathologic Anatomy.—Parts the seat of genuine hyper- 
trophy are uniformly increased in size. This is well seen in the 
condition termed giant growth, or gigantism, in which the bony 
framework and other tissues may be uniformly affected, the indi- 
vidual being of excessive size. Sometimes local giant growth of 
the skeleton and external tissue is observed ; as in the case of one 
member or a single finger. This has often been found in corre- 
sponding members on the two sides of the body. In certain cases 
termed hypertrophy, in which this designation is more or less 
justified, lack of uniformity in the inercaxe of the organ or part 
affected causes irregular increase in size. 

Histologically, hypertrophy may be sinple or true hypertrophy, 
and numerical (hyperplasia). the former there is increase in 
the size of the individual cells; in the latter the cells increase in 
number, though the individuals are not excessive in size, ani 
indeed often smaller than the normal cells. In the hypertrophy 
of the uterus during pregnancy and of the heart-muscle in com- 
pensatory enlargement, simple hypertrophy predominates. Hyper- 
plasia is very commonly a rt of any kind, but 
may be so strictly ) ‘gan, notably the 

5 in no way appli- 
Il grades of cases, in 

i i hether the designation 
hypertroph b) ases the clinical desig- 
nation hyper h the condition is 
strictly one of hy, ti 


liver, some cases of 


Pathologic Physiology. 
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increased demand upon an organ or member, and leads to inereased 
cyst icy Dias rosea! the’ dole 
may capable of compensating for the i 

ciency ; in the case of laborers enlarged muscles may meet 
pvare MecnaseIa erie geno tte ae nanan! eteees 

Of ore or less hy, resulting from diseased con- 
ditions, in rope tay a tional capacity causes marked 
Peete neneenatte exaniple; in cass of enlargement of the thy- 


TUMORS. 


Synonyms.—Nev |, Neoplasm, Pseudoplasm. 
Definition.—In its jest opens significance the term 
an abnormal swelling in any part of the body. 
ion, however, is not Eepnlenle to tumors in the o1 
Inflammatory gro and collections, such as oe 


nary sense, 
Gaeta and the like, are excluded. Path- 
soon later a 


causes, such as are in tl 
outgrowths and the Tie Tt cannot 
tumors are canseless, and in the discussion ae the eti- 
we shall have occasion to refer to certain definite factors 
peatd in eee atten Tt is eae however, that a 
tumors is practically always out of proportion to the 
local orn or to the severity of other bee that 
vo mcrae as playing some part in 


writers ater was a disposition to attribute 
nors toa conatitutional dyseravia, or a 
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Recently a number of more elaborate theories have been con- 
structed that resemble this older one, in ascribing the hs to 
some form of disturbance of vital activity and of cell-proliferation, 
without explaining the cause of such disturbance. For example, 
we may refer to the theory that tumors result from a retrograde 
change in vital properties of certain cells, so that they tend toward 
the original i pesperties of the sperm-cells and multiply in a pur- 
poseless and indeterminate manner, Another theory would ex-_ 
plain the occurrence of new provits somewhat upon the basis of 
infection, assuming instead of an exogenous infection with micro- 
organisms an endogenous infection. The author of this theory 
explains that in consequence of some thermic, chemical, or other 
irritation certain cells may become, so to speak, infectious, assum- 
ing the réle of a sperm-cell and stimulating the adjacent cells to 
abnormal multiplication. Such theories, however, are entirely 
speculative, and leave the etiology as little. settled as before. 

Virchow strongly advocated the of external irritation, 
and was able to cite numerous examples of tumors that had arisen 
in consequence of more or less definite causes, Thus in cases of 
carcinoma of the breast, in the nplLhaloae occurring on the lips 
in pipe-smokers, and in the epithelioma of chimney-sweeps, there is 
at times « definite history of unusual irritation, and the relation of 
cause and effect seems easily traceable. It must be admitted, 


however, that there is some further underlying cause which 
renders one individual liable to tumor-growth, while another is 
not thus predisposed, and though it is probable that some tumors 
owe their origin to irritation as the exciting-cause, all cases ean- 
not be thus splined 


Cohnheim advanced the interesting theory that defective devel 
nt lies at the basis of tumor-formation. According to his 
fieny, there are frequently small errors of development leading 
to the inclusion or misplacement of portions of the original blasto- 
derm in the midst of ti derived from a different layer of the 
embryo. These inclusions or embryonic rests are independent of 
the function of the and are assumed to be 
liable to subsequen uent formation of 
tumors, There i 1 contains a certain 
example, certain 

nd oth 


ascribed to malignant 

in certain respects 

jitely ascertained 

d their tendeney 

: withstanding this, 
however, the proof’ « of tumors remains to 
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admitted that the infectious nature of tumors 
still remains wanting. In experi- 

n possible in a few cases to demon- 

ity. The significance of this fact, however, must 
i , and it certainly cannot be assumed with- 
proof that this evidences the infectious nature of the 
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defect has sometimes been speculated upon, and retro- 
metamorphosis of the cells or other like char have 
to occur. These theories, however, are purely specu- 
there is evidence of a family predisposition, * 

led asof great importance. While 

irely denied, it has certainly been over- 
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simulated by the tumor, and it is from this tissue doubtless that 
the tumor takes its origin. A connective-tissue growth invariably 
springs from a part in which connective tissue of some form has 

re-existed, and epithelial growths from a part in which there has 
et epithelium. Metaplasia, or the transformation of one variety 
of tissue into another variety, with the production of a tumor, does 
not occur. This statement, though applicable also to secondary 
tumors, is sometimes difficult of demonstration from the fact that 
the secondary growths may take origin from cells transported to 
the seat of growth from a paint tumor, though not normally 
found in the part in which the secondary tumor has arisen. The 
occasional discovery of a primary tumor in a locality in which the 
form of tissue composing the tumor does not occur may be ex- 
plained upon the assumption (based on some actual demonstrations) 
that embryonic rests had been deposited in the seat of tumor by 
faulty development. 

The Shape of Tumors.—This depends to a large extent 
upon their manner of growth, their situation, and the influence of 
surrounding parts. We may distinguish, first of all, between 
circumscribed and injiltrating growths. The former may be of 
various shapes, but are distinguished by their sharp delimitation 
and often by the existence of a distinct capsule; the latter are 
indeterminate, and the extent to which they involve the healthy 
tissues cannot be accurately determined. Circumseribed tumors 
usually grow centrally or in an expansive manner, the new cells 
being produced in the interior and gradually pushing the older 

= outward toward the surrounding tissues. The infiltrating 
growths are eccentric in development, and may result from a 
gradual extension of parts of the periphery of the original growth 
or by the development of secondary nodules in the neighborhood 
which become confluent with the original mass. Of the cireum- 
seribed growths we ma; is nodules of spherical or 
ovoidal form buried it ‘tance of the tissue or projecting 
from some surface as more or less he: levations. These 
may be large or small, and the ary, tubercular, nodular, 
and the like ar ployed di te des. 
When « tumor 
ting part 
or fungoid 
new growth 
olyp or pi 
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of carcinomata or sarcomata in differ- 


ign tumors 
in considerable number, and there 
seattered in various parts of the body. in cases of multiple 
or multiple fibromata the number may from the 


first be very great. 
tumors 


rtions of the 
ethis is seen 


the degree of involvement is simulated only by that seen in 


vole Physiology.—I tak 
—In most cases tumors take no 
fimetional life of the part in which they occur or of that 
hat influence they may bear to the general metabolism 


prictically no change, while the individual in whom they occurred 
nk progressive emaciation from lack of nutrition. 
there is a certain amount of function in some cases is 
shown by the fact that bili Al are is detected in the cells in 
b liver or abortive milk-forma- 


said 
are entirely parasitic, living at the expense of th 
u coniteibutiag nothing to its Meselopmene or nutri- 


b the general health. This result may be 
ive or inflammatory change: dent 
-or upon irritation and bacterial infeeti 
eases connected with the tumor-growth i 
‘of carcinoma is still unexplained, uch in 
‘and interference with organic function 
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softening, tion) to which they are liable. Malignant 
tumors Reece disturb the general health from the first, and, in 
addition, tend to recur after removal and spread to other parts of 
the bédy (by direct invasion or by metastasis through the cireu- 
lation velpennlatic channels). ie terms primary and secondary 
tumors refer to the i pews and the metastatic growths respectively. 

of Tumors.—No very satisfactory classifica- 
tion is possible at the present time, and it is unlikely that any will 
be constructed until more definite knowledge regarding the etiology 
is obtained. The older classifications were based upon the shape, 
the physical elipalegy or the nature (whether peas or 
harmless) of various forms. Virchow offered a classification 
based on the histology (histogenetic classification) ; others have 
grouped tumors according to the embryologic derivation of the tis- 
sues from which the new-growths originate or of the tissue com- 
posing the tumor. It is perhaps wisest to attempt no classification 
of any kind, and in the following sections I have arranged the 
various tumors according to their histologic characters without 
attempting to establish groups. 


FIBROMA, 
Definition.—A fibroma is a tumor composed of connective- 
tissue cells and fibers resembling those seen in fibrillar tissue. 
Etiology.—The causes of fibroma are as obscure ax are those 
of tumors in general. There’ are many facts, however, which 
point to the importance of irritation or injury as exciting causes. 
Among these may be mentioned the development of a peculiar 
form (keloids) in sear-tissue and the resemblance of these tumors 
to spontaneous fibromata, and the sewn of fibrous nodules in 
the skin at points of friction or definite pressure or in places irri- 
tated by discharges. 
Tt is impossible to draw sharp lines between fibromata and 
hy Nasias of connective tissue following irritation. In the 
skin and superficial tissues there occur hyperplastic connective- 
tissue processes, constituting elephantiasis, which in some cases 
are distinctly the result of irritation and in other cases seem 
rely spontancous. The elephantiasis of tropical countries, often 
ne to occlusion of the lymphatic channels by filarim, and the 
thickening of the skin and adjacent connective tissue of the legs | 
around old ulcerations or eezematous areas, are instances where 
distinct irritation is the cause. On the other hand, congenital 
elephantoid conditions of the skin are seemingly spontaneous or 
causeless, and some of the cases in later life have the same char- | 
acteristic. The diffuse hyperplasias of the viscera, though often 
distinctly inflammatory, may appear without adequate discover- 
able cause, and, according to the view of some authorities, are 
to be looked upon as diffuse fibrosis or fibromatosis, rather than | 


| asi 
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as inflammatory conditions. In ordinary cases of cirrhosis of 
the organs the connective-tissue growth is eaee diffuse, but 
thickesings may ocour in certain situations and the resemblance 
to tumor-formation is much more striking. This is sometimes 
dip cave fn tha Tiver, bot larly in the kidneys, In the 
breast are cases in which no dividi agrees ine hiraen 
Se egsemanen ae jenctoaly esti, A. diaincco, tac 
a are nti istinetion, i 
be made, is based upon the Seda character and pastes 
origin in the one and the op) ‘ite conditions in the other. 
—The appearance of fibromata is 
sieeee Sharscterinie: Hp aries Meme 


Fra, 28 —Hard fibroma (Warren), 


Sms is. 3), acoording oe it resembles loose or dense con- 
structure and according to the amount of 


associated myxomatous degeneri' 
c iDiial growth Sa more or 
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usually enclosed in a distinct capsule. In the substance of organs 
it is spherical or tuberous, and when near the surface projects more 
or less. When it springs from a mucous or serous membrane or 
from the skin the weight of the tumor may ually lead to a 
polypoid formation. Some of the fibromata of the skin are arbo- 
resent or dendritic in form, and keloids are frequently irregular 
or star-like in outline. The rounded and encapsulated tumors 
may be lobulated, though more frequently they occur in a uniform 


mass. 
Seats.—The points of origin from which fibroid tumors arise 
are very numerous, though they always spring from pre-existi 
connective tissue. Among some of the more common localities 
may be mentioned the subcutaneous connective tissue, the sub- 
mucous tissue, the periosteum of bones, tendons and tendon- 
sheaths, and the fibrous covering of nerves. Of the internal 
organs, the uterus, the ovaries, the kidneys, and heart-musele are 
the most important. Less frequently fibromata are found in the 
serous membranes of the chest and abdomen or of the central ner- 
yous system. The fibroids of the skin, the uterus, the nerves, 
and the mucous membrane of the nose are the most important. 
The mammary gland presents several interesting forms of in- 
flammatory or fibromatous new-growth. First, there is a diffuse 
form of interstitial mastitis in which the entire breast beeomes 
indurated ; this is distinctly inflammatory. In other cases nodular 
or lobular areas of thickening occur, and in these the evidences of 


inflammatory action | or wholly wanting. 
Some of the: c i rue fibroma (fibroma 
mee nod r eases the fibromatous 


proliferation of the connecti 
acini of the glan I 
sprouting or proliferating in pol x within the tubules. 





of thy 
bare eh nha the tubules constitute the 
term intracanalicular has 
ine peerage ‘Obstruction of the ta in certain 
eee eet ery saeed asetic distention, Combinations 


Structure-—The definition aaa the structure of fibro- 
through body of the tumor the fibrous 


8 OF arctan pea material traversed by thin- 
merely an endothelial coat. 
os ru ee 


apres the vessels may cause a dis~ 
hemorrhagic appearance vot the section ; but such conditions 


EaiGid sabia & round cells may be abundant and a 
“coLnoed 7g tener o tumor may occur. 
Thee Tn other instances, as has already been 
remarked, myxomatous tissue may be conspicuous, and all ‘grades 
Sante tant dfouta pare Abroroa to « pure Sore may be 
ully in the case of soft fibroma. Fatty degenera- 
tion of e ‘ells and lipomatous infiltration or associated — 

ar also fi ‘These forms, the myxomatous and lipomatow 
6h glare and subcutaneous pie 
> degeneration occurs in large fibrom- 
Y ly in those of the uterus, and very rarely 
ape wpoeeed- Leas commonly association 

het of tumor-growth is found. 

jomyoma is usual re 


to sarcoma, if not actual, 
fibroid tumors are destructiv 
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so far as the aided lone lucing mechanical injury by press- 
ure. The growth rut labile regen tubby 


MYXOMA. 


Definition.—Myxoma is a tumor composed of connective- 
tissue cells and an intercellular substance containing mucoid 
material in more or less abundance. ‘The gelatinous substance of 
Wharton in the umbilical cord and the vitreous humor of the eye 
are normal types which myxomata resemble in their structure. 

Etio! .—The causes and the nature of myxomata are 
practically the same as those of fibroma, and intermediate forms 
me it difficult to oy a aT line Petree Le i 

ppearance.—. myxoma is a more or less 
flabby growth enclosed iba capsule, and having a rounded out- 
line, It may project from the surface of the body or of an 
as a hemispherical elevation, or may ane by a narrowed pedicle 
in the form of a distinct polyp. The latter is frequent in the 
mucous membranes, but may oceur in the skin as well. Some- 
times the tumor is lobulated, and the lobules may be visible or 
may be easily felt. Occasionally lipomatous are diffuse, 
having no capsule and marked by no definite limits. 

Seats.—Among the common situations are the subcutaneous 
and submucous tissues and the connective tissues of certain organs, 
notably the mammary glands. They may occur along the course 
of nerves, in the brain or the spinal cord, The tumor may be 


gelatinous (mucold) 
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justify the term 
The vascular supply is usually poor, and the 
Is beetle thoes of rom : being oni jae 
developed. Associa wii roma and lipoma jen. 
a tissue may be found in myxomatous tumors of the 
Aue or testicle, and poe ess cate! ma 
portion is rather an association than a degeneration of the origi 
thondrpma. Myzomaions degeneration ‘of honromat, "este 
ee and sarcomata is, however, a z 
—Myxoma is benign like fibroma, 
not infrequently observed, and in a few instances metastasis has 
been reported. It is difficult, however, to assert the absence of 
Bree anes thee instance, The growth of myxomata 
LIPOMA, 


Definition.—A lipoma is a tumor composed 


Etiology.—There scems to be a tendency, consisting perhaps 
some derangement of the trophic nervous system, to the growth 
of these tumors. It is difficult at times to draw a sharp line be- 
tween cireumscribed lipomata and diffuse fatty growth. Localized 
or myxolipomatous Teena in myxedema and a cu 
apparently causeless deposit tty tissue sometimes observ 

in the subcutaneous tissue of the ain men, represent the bor- 

der-line between li and ordinary obesity. Some individual 

have a marked fo constant overgrowth of fat in di 

pessnt eh , and the term “ lipomatosis” is not inap) . 
om does not apparently depend upon the character 

or y of food, nor even upon sedentary life in som os 
but ‘on an obscure tendency to adipose accumulation, 
ni ns to play no though fatty infiltrations are 
around areas of injury or disease, and in degenerated 


ta are usually circumse! 
a lobulated character, th 


hat hemispherical elevations w 
ns. Rarely they become p 
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the interior of the body, as, for example, when they arise in 
the Bape a nobee ns So pe ae they ro 7 
ently, thor not alwa id. metimes tl 
oo etched (aod may be “Lebo one of the cavities of 
the body as free bodies. On section the a ce is that of 
fatty tissue, though in some cases it is more firm from the associa~ 
tion of fibrous tissue, and in other cases less firm from the nature 
of the fatty tissue itself or from associated myxomatous change, 
Lipomste may be solitary tumors, or there may be many, As a 
rule, they appear in adult years or middle life, but congenital 
lipomata are not very rare; and occasionally they are found to 
begin in childhood, 

Seats.—Among the situations in which lipomata occur the most 
common are the subcutaneous fatty tissue of the back, shoulders, 
buttocks, or limbs, the submucous, and the subserous tissues, 
They may arise either in the normal fatty tissue or in connective 
tissues in which fat is not normally present. Some authors, how- 
ever, deny the possibility of lipomata arising excepting from pre- 
existing fatty tissue. Of the organs, the mammary gland and the 
kidney are most frequently involved. 

Structure.—Microscopically lipomatons tumors resemble the 
normal fat. It is notable that the cells are larger—that is, con- 
tain more oil—than the normal fat-cells, and this is strikingly the 
case in some instances, but is not always demonstrable, The 
vascular supply is about the same as in normal fut, though ocea- 
sionally large vessels with thin walls are seen. Associated myx- 
omatous or fibrous change may cause a variation of the microscopic 
appearance, ; 

Lipomata may undergo softening from necrosis, but more fre- 
Reniy become calcareous in part or pasonns 

Nature.—This is the most benign form of tumors. Reour- 
rence after more or less complete removal does, however, at times 
occur, A lipoma is dangerous only from its weight or position. 
Tt does not contribute to the support of the system in ease of 
starvation. 

XANTHOMA, 
on pplied o possibly distinct though similar 
new gro’ qT Me dgare oceurs most frequently in 
the eyelids and . i ‘owth appears in 
the form of 0 Gen xanthoma begin- 
yal | diabeticorum is a similar 
re advanced age, is more 
ore rounded, and the eyelids and 
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sudden causeless i lution, ordinary 
Hilsig muted! A reapeyee et md fat ay 


CHONDROMA. 


—A chondroma is a tumor composed largely or 
Titec fate to draw .sbaap lina bebrent 
from existing cartilage or bone due to irri- 

it b A 


quent irritations, as in the deltoid muscles in soldiers carrying 
heavy arms, and in the adductor muscles of the thigh in horse- 
buck riders, In these cases normal connective tissue seems to be 
directly transformed into cartilage, though the influence of irrita- 


tion is undoubted. 
ital disposition, sometimes hereditary, is 
it in certain cases, Virchow maintained that 
ing from remnants or islands of cartil: 


rte ; 
inane es are misplaced and remain Ss the re nai of 


id gland. 
: her qn Dome pateole 
cause of ca) inous from bone, icular! 

when fretures have teatteed. aie e 

Appearance. 


, or may be loose! 
oA alenndbarmpeta rh ae the ou eae 
filage occurring in chronic arthritis, particular! 
i Occasionall become detached me 
| in the joints may thus become free bodies. 
ita are generally distinctly lobular or irregular 


pects fom the inner surface of 
n marrow itself) may grow ur 
and ‘lead to # glob 
The true bony cov 
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sent lobular irregularity when they reach considerable size, the 


lobules being separated by connective tissue. 
All forms are hard, though secondary softening may occur. 





Fra. 42.—Chondroma of the thumb (Warren). 


In eases in which association of mucous, sarcomatous, or other 
soft tissue is present the consistency is correspondingly less, In 
some cases central softening leads to cystic formation. The 
liquid in the eyst is more or less turbid and occasionally san- 
guinolent, i 

Seats.—Ecchondroses and chondromata, for the most part, 
take their origin from bone, cartilage, or periosteum. In some 
cases, however, they originate in connective tissue, as that of the 
tendons, by a process of cartilaginous metaplasia. Cartila, 
tumors are met with in some of the glandular organs, notably the 

rotid gland, testicle, and ovary; and rarely they oceur in the 

ings, especially at the root and springing from the peribronchial 
cartilages. 

Pipaairooea are most frequent about the long bones, as those 
of the extremities, and particularly at the epiphyseal attachments. 
They are not at all infrequent, and may mach considerable propor~ 
tions in these sitnations. Situations of great clinical im 

are the interpubic and occipitosphenoidal junctions, In the former 
situation ecchondroses projecting inward may interfere seriously 
with labor, and in the latter place cartilaginous outgrowths may 
penetrate the dura and exercise injurious compression on the brain, 
Allusion has been made to the ecchondroses of the joints in 
arthritis. 

Chondromata proper may occur in the neighborhood of bones, 
in the muscles and tendors near their bony attachments, and in 
the organs mentioned, but in the last situation are rarely pur, 
myxoma being the most frequent associate. 

Structure.—Chondromata resemble hyaline, fibrous, or elastic 
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without capsules and are much regularly arran, 
‘The intercellular substance is more HEsicee is 


mucoid, or fibrous, and not rarely the differ- 
partie occur wits narrow limits. “Association 


substance is in arrangement, suggesting bone-stracture, 
‘but in which wetual ossification has not oonirra Such growths 
are met with about the bones and, as a rule, spring from the 
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ous only through the pressure they exert. Removal of a part may 
have a beneficial influence in causing calcification of the remainder. 
Metastasis may undoubtedly occur in pure chondromata through 
transportation of particles in the circulation. Such cartilaginous 
emboli have often been demonstrated. The secondary growths are 
most frequent in the lungs, Metastatic chondromata are, howe 
more frequently chondrosarcomata than pure chondromata. 








OSTEOMA. 


Definition.—An osteoma is a tumor composed of osseous 
tissue, Osteomata are closely allied to cartilaginous tumors, and 
Saxton y transformations occur, 

tiology.—The same difficulty is experienced in distin- 
guishing inflammatory outgrowths or exostoses from true bony 
tumors, as in the case of cartilaginous growths. Enlargement 





Fic, 4.—Exostoses of the elbow-jaint, 


of the facial bones in leontiasis ossea, of the bones of the extrem- 
ities in acromegaly and hypertrophic pulmonary osteo-arthrop- 
athy, and ossifications of the muscles in myositis ossificans, are 
instances of border-line conditions separating true tumors from 
inflammatory hyperostoses. Irritation and traumatism undoubt~ 
edly play a part in the etiology, even in neoplasms unattached to 
the bone, and in the c of bony outgrowths injury is generally 
the immediate An underlying predisposition undoubtedly 
exists, and explains the occurrence of congenital multiple bony 
tumors. 

Appearance.—Two forms may be distinguished, as in the case 
of chondromata ; (1) outgrowths or exostoses and osteophytes, and 
(2) the osteomata proper, or heteroplastic osteomata, Exostoses 
and osteophytes are distinguished one from the other by their 
shape and appearance rather than by any essential difference, The 
former are direct outgrowths of more or less wart-like character; the 
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latterare more extensive and Ure the appearance of bony deposits 
upon bones, and are less closely attached (Fig. 44). In both forms 
the surface of the growth is irregular, nodulated, or wart-like 
(Pig. 45). ‘The consistency is that of bone, and the size varies 
a that of small outgrowths to 
masses as lange as a fist. On 
section two forms may be dis- 
tinguished ; the hard or osteoma 
durum, and the soft or osteoma 
spongiosim. Sometimes the sub- 
stance of the tumor is exceedingly 
dense, and the term osteoma elw~- 
neum is applied. 
The h lastic osteomata, or 
those naparetel from the bone, are 
Satine oally soteisiod 
ly nodulat 
and lobulated, In the serous 


ae they occur as flat — %% ®~Osteoma of the lower jaw 


spring from the bone or cartilage, or from 
connective tissue near ae bones. pata rarely they arise in other 
connective ti in serous membranes, or in certain organs, 
with bones are most frequent about the 
iphyses, at the attachments of muscles, or at the seat of old 
from which abundant callous has been deposited. The 
may be affected on the outer or inner surface, and 
an elevation is noted without and within at the same spot. 
A form of clinical importance is that in which exostoses occur on 
the ii aspect of the metatarsal bone of the great toe from com- 
pression of tight shoes, In the Spylaed bones osteomata may 
eng onie nian the roots of malformed tecth. In cases of accumu- 
of cement-substai 
term dental osteoma is ap 


went in the dura mater of the brain, particularly 
the membranes of the cord, the pleura, or perica 
be involved. 
Structure.—Microsopically osteomata rese 
bone-tisaue, vary, however, 
with bony tissue are fre 
changes (softening) may occur a 
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with tumors of other character are not infrequent (ehondroma, 
myxoma, fibroma, sarcoma). 

Nature.—These growths are eminently benign, do not recur, 
and do not give metastasis. Their situation sometimes makes 
them troublesome or dangerous. 


LYMPHANGIOMA. 


eee 
u 


ment and 
ut is ex 


rditis, pleuritis, and 
f dilated lymphatics along 
3 chyluria, TLaymph- 


i ngioma as it is more fre- 
quently cal m omposed principally of 
blood-ve a these are not tumors, 
heing mi ngations of pre-existing 

re t actual proliferations. 
the blood-vessels 





Rieacpectesediy 

and in this case a 

R ppears as a spot on the 

e of the ah more or less cudlined from the sur- 
tissue. Te is not elevated a cetes 


ite 
the mucous eerie are girad: fae commonly aap veins 
hen a dark-red color is observed (port-wine- 


tion of the circulation is uniformly in- 
and 


te, and a peculiar form of 

In these cases the arteries are greatly thick- 

form bunches under the skin, » suggestin to 

of earth-worms ; while the surface of the skin 
irregular elevations without of necessity an: 

(aneurysma racemosum seu cirsoideum). This is 

in the alter A similar condition of the vessels is 

varicosity of the legs, labia, or other parts. It is 

in the hemorrhoidal veins, constituting the ordinary 

i ee itions will a more fully described in 

of the vessels, 


ae nose or ~ Dx, and Serialn organ 
- e, the Kidney, gags it chen e | ie. 
“other eae i more 
at pee f the liver, which is ont 2 


a distinct ea) 
distention 
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lated capillaries with a lining of endothelium and a fibrous outer 
coating. More commonly the vessels are considerably thickened 
and held together by a reticular connective tissue. In rare in- 
stances the vessels are so closely packed and the walls so thickened 
that when the blood is removed the appearance is not unlike that of 
the tubules of a sweat-gland, The cavernous angiomata present 
large spaces lined with endothelial cells (Fig. 46). Between these 





Fig. 46.—Cavernous angioma (Warren), 


spaces are parallel fibers of connective tissue which form the frame- 
work of the tumor. In cases involving the liver the proper sub- 
stance of this organ disappears completely, leaving only anastomos- | 
ing spaces with « fibrous framework. Virchow taught that the 
fibrous process was primary, and by traction and pressure gradually 
induced dilatation of the vessels and atrophy of the liver-substance. | 
Some of the more recent writers believe that the dilatation of the 
vessels is the primary condition. The capsule sometimes found 
surrounding the cayernous angioma is certainly a secondary 
formation. 

Angiomata of the skin may enclose the hair-follicles and 
sweat-glands ; those of the subcutaneous tissue frequently show 
areas rich in fatty tissue (angiolipoma); secondary angiomatous 
change of tumors is probably the result of dilatation of the pre- 
existing or new-formed vessels. Sometimes secondary change 
may occur in the connective tissue of the vessels of an angioma, 


~ 
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i mata, in which the blood-vessels are 
surrounded by ing sarcoma-vells (see Fig. 46), Certain 
cylindromata have the same origin. 

Nature.—Angioma is essentially benign, and may continue 
through life without enlarging. Hemorrhage and in! tory 
or necrotic changes are its dangerous consequences. 


LYMPHADENOMA. 


Definition.—This term is here used Be ibaiaatals ee 
form of new-growth affecting the lymphatic glands 

id tissues, and having the structure of lym- 

lymphadenomata may be considered as forms 
[ocloataerct is sometimes applied, but 


iven to growths of more definite sarcom- 
ptt reticulated structure of lyinphad- 
3 applied to lymphadenoma are malig- 


ingly difficult to establish the limita- 

ially to decide whether or not certain 
etiologic factors have been discovered 
under consideration or should be separated. 

of infectious enlargement of the glands and trau- 
be distinguished histologically. In 

is the same and a separation 
glands in a number of 

as the clinician can e¢s- 

ind to contain tubercle-bacilli. 
mphatic tuberculosis may occur 
in’s disease, but cannot assert that 
reulous. In other cases various 
been found, but none of these organ~ 
‘ific. Ina few instances bodies re- 


iF 
Ea 


iE 


i H 


Ee 


nt them- 
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of connective tissue and the denseness of the cellular infiltration 
and proliferation. On section the tumors are found to be grayish 
or whitish in appearance, and exceptionally may show slight areas 
of necrosis or softening. Extensive softening is exceedingly rare. 
‘The individual glands of the group may be clearly distinct, or ma’ 
be fused together by interglandular connective-tissue over wth 
or by the penetration of the lymphadenomatous process through 
the capsule. 

When superficial lymphatic groups are involved tumors of 
various sizes are produced, and project ax knobby or rounded en- 
largements beneath the skin. The latter is freely movable over the 
tumor unless the growth has penetrated the capsule or second: 
inflammatory changes have occurred. In the case of internal 





pte ' ; 


ora (lymphosarcoma) probably originating in remnant ef thymus 
F covered the upper part of the heart like a hood. ‘The illusteation 
turned upward and exposing the pericardium on lis under sur 







glands large intrathoracic or abdominal growths may be formed, 
and may exercise destructive compression of vital parts. 

Similar lymphadenomatous growths may spring from the lym- 
phatic tissues of the gustro-intestinal tract—tonsils, lymphatic 
follicles of gastric intestinal mucosa, 

Sometimes the primary growth seems to begin in the thymus 
gland or its remnant (Fig. 47). ‘Tumors of considerable size are 
produced in these eases, and their origin is recognized by their shape 
(two lateral parts united by a sort of isthmus) and by the absence 
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Tn these cases 
ups, are involved. 


most frequentl: 5 
and ae shes light-col areas of 


in the heart, lm parts, 
es the bone-marrow secondarily and 
primarily. (Reference will be made to this under the title 
yeloma.) Sometimes the tumors have a yellow or green color and 

sere The hoe 
The structure of lymphadenomata is pre- 
lym noid tissues. There is jculum, more 
formed by branching cells which are united 
extremities. In the meshes of this lie round cell 
rounded nuclei, The cells are perhaps less 
of normal lymphatic Raiantlan 
The seco pe apieostone infiltra- 
ete,, have similar structure, but the 
Sometimes this may not be apparent in 
instances the tumor is likely to be 
sarcoma. 

is variably malignant. In a small 
this malignancy is of local character—that 
invade the neighboring parts. In most 
rather a tendency to general involvement of the 
yt metastatic so in veces ors ae To 
terms Hodgkin’s disease, pseudoleukemia, 
given. These eases present themselves in 
‘ive anemia (lymphatic anemia—W ilks), often 


arly 1 fever (chronic relapsing fever—Epstein), 
with lenomatous tumors in the Superfcial or 
(axillary, cervical, inguinal, m: 


exceptii pe ao ee a: 
m enom: 
andl in the blood. In leuke 
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Hodgkin's disease has become leukemia ; and some authors do not 
hesitate to speak of the two diseases as identical and ting 
merely two stages of a common affection, According to this view, 
we might classify cases as /eukemic or aleukemie lymphadenoma, 
‘This view seems to me well grounded. 

The blood in aleukemic cases shows more or less pronounced 
reduction in the number of red cells, and a normal, reduced, occa~ 
sionally a moderately increased, proportion of leukocytes. The 
mononuclear leukoe: are sometimes in relative excess. In 
acute cases nucleated red cells may be found. 

‘The causes and nature of the irregular fever are uncertain. It 
may be due to an infectious cause, or may be the result of breaking 
up of leukocytes and liberation of ferments. 


SARCOMA. 


Definition.—The term sarcoma is epaied to tumors composed 
of connective-tissue cells with very little intercellular substance. 
It is often said that sarcoma-cells resemble those of embryonal 


Traumatism ‘ey 


Tomes 
“ ly organ- 
. In some cases the 
clear degenerations. It is 
re due to the action of 


ture of sarcoma it is of 
ed between syphilis and 
disappear under anti- 
syphilitic treatment. — 
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Appearances.—Sarcomata are generally more or less rounded 
tumors often enclosed by capsule; they may, however, be irregu- 
lar, infiltrating, and therefore unencapstlated. Some forms appear 
on surfaces, spreading as flat elevations more or less irregular in out- 
line. The consistency is soft or hard according to the number of 
cells and the amount of intercellular substance, or according to 
the kind and amount of associated tissue (myxomatous, chondrom- 
atous). Typical sarcoma, as the name implies (adpé, flesh), is flesh~ 
like in consistency, and frequently on section the color is pink or 
of a flesh tint. Many of the sarcomata, however, ‘are quite white 
or ey and a whitish liquid exudes from the surface on section. 

Dilatation of the blood-vessels may cause a decidedly hemor- 
rhagiec appearance, and actual hemorrhages may take place, causing 


= = 





| 


Yoo, 48-—Heeondary sarcomata of tho lung: the primary growth was atlached to the 
pleura, 


blood-cysta or, subsequently, serous cysts. Other degenerative 
changes, auch as necrosis, mucoid change, and simple liquefaction- 
necrosis, may render sarcomata soft SS cystic, Sarcomata of 
paces Uke the breast may present a cystic appears 
consequence of compression of the glandular ducts and a 
and consequent dilatation, 
Angiosircomata (the variety in which sarcoma-cells spring 








ee 
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from the adventitia of blood-yessels) present themselves as more 
or less irregular growths, frequently flattened and branching when 
the surfaces of organs are involved. 

Secondary sareomata are nodular in character and nearly al- 
ways present a capsule if the size is at all considerable (Fig. 48). 
They are usually white or pinkish ; on section rather firm, but 
with a tendeney to central necrosis or softening. In some cases 
almost every part of the body may be studded with minute white 
spots scarcely distinguishable from miliary tubercles, This con- 

lition is called sarcomatosis, 

Seats.—Sarcomata spring from pre-existing connective tis- 
sues, such as the subeutancous, intermuscular, periosteal, or tendi- 
nous tissues ; bone, cartilage, fat, lymphatic glands, the submucous 
and serous surfaces. They may arise in the internal organs: kid- 
ney, liver, spleen, thyroid ‘gland, testis. The individual seats will 
be further considered under the different forms. 
¥ panes abe Soe ass sounded soeriseal, ine 

aped, or of polymorphous formas, the latter usually bei ty 
estas mee 1 eprnlatarnse ‘The large number o| calls te 
comparison with the amount of intercellular substance is always 
conspicuous. The cells themselves contain rather large nuclei of 
a somewhat vesicular appearance, though sometimes quite granular, 
In rapidly growing tumors karyokinetic figures may be very 
abundant ; less frequently the cells show evidence of direct divis- 
ion of the nuclei. Nuclear degenerations (karyorhexis, karyo- 
lysis, and hyperchromatosis) are frequent, and doubtless cause 
some of the appearances supposed to be protozoa. ‘The arrange- 
ment of the cells in sarcomata is usually very irregular ; in some 
cases, however, particularly in spindle-celled sarcomata, the cells 
lie in faseiculi or parallel columns. ‘The intercellular substance 
consists of a homogeneous matrix with a few fibers in the case 
of the spindle-celled variety, but with none at all in most other 
cases. The cells may be all of one type, but more frequently 
different forms or shapes occur in the same tumor. Among the 
polymorphous forms of eclls may oted large flattened cells 
resembling endoth plate t-cells resembling myelo- 

iseussed under the headings 


ere may be more fully 
ascular network is very 


ms of tumor are not 
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structure of individual forms of sarcoma will be separately 


considered. 

‘Nature.—Sarcoma is essentially malignant. Tt tends to recur 
after removal ; it affects the general health of the patient; and 
Rep erigeialee eatlenacey vatin grosty. Tie seal rocod 

of varies ig es round- 
celled and melanotic varicties are See da, 


sarcomatosis, 


. The 


«Angular or 
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__ The amount of intercellular substance in some cases is quite con- 
siderable, and the term fibrosarcoma may be justified. tt is very 


a 


————— 

Fi, 49,—Cells from a large spindle-celled sarcoma (Ziegler), 
difficult sometimes to decide whether the tumor is sarcomatous or 
purely fibromatous. 

Spindle-celled sarcomata occur in the dense connective tissue 
of the periosteum, tendons, and fasciw ; less frequently in the 
softer tissues. Relatively they are benign, some cases showing no 
tendency to metastasis, though recurring after removal. 


Round-celled Sarcoma. 


Sarcomata may be composed almost entirely of spherical or 
round cells, small or large in size, The designations small and 
large round-celled sarcomata are used, but do not really define 
separate varieties. The round cells when small resemble those of 





Fig. 60.—Smal! round-celled sarcoma: in the center is scen a blood-vessel with Its wall 
of endothelium, 


lymphatic organs. There is little intercellular substance. ‘The 
hlood-vessels may be quite large and hemorrhages with secondary 
changes may occur (Fig. 50). The la cells contain relatively 
more protoplasm, frequently several nuclei, and not rarely different 
forms of cells (epindle-shared and polymorphous) are associated, 
The naked-eye appearances of round-celled sarcomata are usu- 
ally quite characteristic. They are milky-white, gray, or pink in 
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color; sometimes quite soft or cheesy in the center, and a milky 
liquid exudes. i and even calcification may occur 


el 
in the center. The small. dys Met is, a8 a rule, softer than 


sarcomata are always malignant, the small-celled 
perhaps the most malignant of all varieties. 

is a variety of round-celled sarcoma. The 

appearance is the same as that of the other forms, but micro- 
scopically a close resemblance of structure with that seen in lym- 
phatic glands is discovered. The principal characteristic is the 
reticulam or stroma formed by branching stellate cells united by 
their prolongations. In the meshes of this reticulum lie lymphoid 
rosa roslle (Fig. 51). The stroma may not be plainly visible 


To of nasal mucous membrane: a, on left side & Blood-vessel, on 
M~UgieNe side resicultans hells of reliculnns ¢,sucoome cults (Cieglon) 
unless sections are shaken to dislodge the cells from the reticulum. 
oceur in the lymphatic glands and lymphad- 
id tissues of the mucous membranes. Occasionally the thymus 
be the seat. The distinctions from 
by rs 


more or less decided epi 


»pea 
angel: indle-shaj 
ig. i. The blood-vessels 
» The round cells: 


membranes, and other parts, 
In some cases the aivaclat appearance of the sarcor 
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the fact that the sarcomatous proliferation has occurred in the 
adventitia of blood-vessels forming a plexus. In this way the 


Fig, 52—Alveolar siscoma (Warren). 


meshes of the vascular plexus become filled with round cells 
and the alveolar appearance results. In other eases the alveolar 
character is due to the occurrence of sarcomatous foci of cireum- 
scribed character in a connective tissue. These in their wth 
push the connective-tissue elements aside and thus form alveolar 
structures. 

Angiosarcoma. 

Tn this variety the sarcomatous proliferation begins in the 
adventitious coat of blood-vessels. Certain authors have at- 
tempted to show that all of sareoma originate in the blood- 
vessels ; how 
are met wi 
in the sal 


cally these growths are charac- 

unding the blood-vessels, 

fia may be evident or ob- 

network is involved and 

es -cells a plexiform appear- 

ance or ai Angiosarcoma). In other 
instances in. f is involved the sar- 
a sin the form of cell- 

(Alveolar Angiosar- 

springing from moles or 

ic change. The endothelium 
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myxomatous character traversing the sarcoma. In some cases the 
walls of the blood-vessels themselves may be the seat of hyaline 
change (Fig. 54), the proliferated sarcoma-cells surrounding the 





Fria, %&—Cylindroma showing pronounced hyaline degeneration of the walls of the 
blood-vessels, 


vessel being merely pushed aside, The term Angiosarcoma Myx- 
omatodes is given to these vascular forms, Cylindromata occur in 
the salivary glands, the brain, the lachrymal glands, and rarely in | 
the subcutancous tissues. In nature they are more or less benign. | 















Melanosarcoma. 


Melanosarcoma, or pigmented sarcoma, is a form in which the 
tumor is dark colored from the presence of black or brown pig- 
ment. The latter, according to the careful chemical studies of 
Berdez and Nencki, contains no iron, and is therefore not simply 
blood-pigment. Ferruginous pigment has been found by certain 
authors, but is always outside the cells, and very probably is 
accidental, resulting from hemorrhagic extravasations. ‘True mel- 
anotic pigment occurs in the cells or intercellular substance as 
a brownish-black granular matter, or in the cells as a diffuse stain, 
‘The tumor itself has not any definite characteristics aside from the 
pigment; it may be round-celled (Fig. 55) or spindle-eelled ; very 

requently it is angiosarcomatous and alveolar in type. Melanotic 
sarcomatata most frequently arise in the skin, particularly in pig- 
mented moles or warts, in the eye or in the pia mater. They are 
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inalignant, often grow with it rapidity, and give 
pr bioicold wietastaats tie liver being: peealiacty able ts 


Pie. 55.—Molancsarcoma, mainly round-celled; from a nodule in the skin. 


involvement. The secondary growths have the same structure as 
the ue , and frequently are even more pigmented than the 


Giant-celled Sarcoma. 


variety is characterized by the presence of large multi- 
Is resembling exactly the ny The 
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ice of giant-cells does not form an e 
liar type of tumor, but that it is 1 
I irritation. ql 
in sarcomata, 





= 


as 


148 TEXT-BOOK OF PATHOLOGY. 





Fic. 56.—Giant-celled sarcoma (Warren). 


The giant-celled sarcoma of bone is usually rather slow in 
growth, and gives rise to hard and irregular tumors, firmly attached 

















ia, Sf—Myclogenous osteosarcoma of the tibia (modified from Kast and Rampel). 


to the bone-structures, It may begin within the bone as a myelog- — 
enous form (Fig. 57) or from the periosteum. Secondary myxoma- 


a 


MIXED TUMORS. 


pti oh ELS graces ipee te peteregia aba ener 
association of several forms are known as mixed tumors. 
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Chloroma. 


ix no special form of new growth, but rather a variety of 
Pienorsecslinc sara coeurcinge ae epee ene ney 

Fpiciee tetapesiet eeag a0 tka pemlice gecentah nie 
The ame is applied because of palpate pig- 
of this pigment not era deter- 


may present symptoms of leu! 


no distinct of wth, but rather a 
ee ee Se a 
the brain-sand eras cerebri), and psammoma has 
‘The calcareous matter occurs in the 

concentrically reas whorls, The tumor- 

ves. A atous, surcomatous, or even 


x at ert he In most. petatioes, ee Pangonewese ve 
of the brain, the choroid remy aad Ate Saat 
excoete: FUNGOIDES. 

0 pathologic condition of 
resemblances to sarcoma 


the causes of this disease, 

ata ive been discovered ‘the 
nic. A few ob- 

ling protozoa; but it is not certain that 


ently its distinet stages. First, 
: ashy and red red and pone 
nee is that of an 
[hls peed ety and Ba finally ti 
ws an Eaton’; and more or 
een watery or bloody 
Lot angry, red appearance al 
nce and reappearance 





— 


150 TEXT-BOOK OF PATHOLOGY. 


a at part of the body may be affected and usually the lesions are mul- 
e. 


” Structure,—Microsco ically the structure of the tumors is allied to that 
of lymphadenomata, There is a proliferation of connective-tissue cells 
about the blood-vessels and glands at the base of the papille of the skin, 
forming a network or retlenfant in which round (lymphoid) cells are em- 
bedded. Epithelioid cells and giant-cells may occur, The tumors are 
poorly supplied with blood-vessels, and to this is attributed the tendency to 
central necrosis. Inflammatory infiltration of polymorphous leukocytes is 
not observed to any considerable degree, excepting in the later stages 
around and in the areas of necrosis, Mast-cells are often abundant. 
ated Conditions.—In some cases enlargement of the lymphatic 
glands, liver, and spleen has been observed, and has suggested the term 
preudoleukemia cutis, Ovccusionally the blood presents leukemic char- 
‘acters. 

Nature.—The disease presents many resemblances to sarcoma or lymph- 
adenoma, and it has frequently been described as multiple sarcoma of the 
skin. In other respects it is allied to the infectious inflammations, though 
there is much less evidence of teue inflammatory infiltration than in these. 
‘The relationship to leukemia and pseudoleukemia is unsettled. 





ENDOTHELIOMA, 


This tumor, which is also sometimes designated endothelial 
cancer, resembles cancer very closely in histologic appearances in 








iG. 28 - Endothelioma of pleura: the pleural cavity was distended with effusion and the 
Jang Was compressed and invaded by secondary nodules. 
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some cases, It appears, however, to be purely endothelial in 
origin, and therefore rather of the conneetive-tissue up or sar 
comata. Tt affects the pleura, peritoneum, and membranes of the 
brain most frequently, but may be found in the skin, walls of the 
blood- and elsewhere. serous membranes when affected 
become ly thickened, 4; toveh, and white in color (Fig. 58), and 

i elevations or nodules may occur. Metastasis is infre- 
Coreen but the a organs are sometimes involved, and 

occasionally more it structures. 


Fac m= Stiereceple wetion from the above (Fig. 8). 


Histologically the tumor is characterized by more or less 
tubular or sein poe be sierexaliocs of endothelial cells. The 
latter vary in those which are distinctly endo- 
thelial to the most differentiated, which may be almost typical 
cylindrical epithelinm (Fig. ce ‘Between these cellular columns 
oe saa eerie tissue of the part affected may be seen ina 
it is more frequently thickened by prolifera 

n af microscopic sections shows that the 

a es eee channels, and it may be 
elium tt the latter has heen 
In cases | of ‘care i- 


ial ining of the channels is 


GLIOMA. 
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scribed tumors of this structure and the diffuse neurogliar hyper- 
plasia’or gliosis met with in certain cases. (See section on Diseases 
of the Nervous System.) 

Btiology.—It is probable that congenital defects of wapeie 
ment play some part in the causation of these tumors, particularly 
in the forms more frequently spoken of as gliosis, 

RES a pct glioma is usually a solitary tumor, 
rounded in outline, though its limits are difficult to determine, as 
it merges ually into the surrounding nervous tissue, Gliomata 
are somewhat harder than the Prralitivalecasbetences and often 
the color is a little different, either more grayish or pink or red- 
dish. Sometimes they are quite vascular and dark red. ‘The 
normal shape of the part may be a little disturbed, or there may 
be indefinite elevation. In size the tumor varies up to masses as 


FiG, .—Glioma of the corpora quadrigemina (Perla). 


large as a lemon. Diffuse gliosis causes a swelling of the affected 
parts, sometimes quite regular, at other times irregular. When 
the spinal cord is affected its thickness may be considerably 
increased. On section the area of gliosis is rather firm and 
grayish in color, Nearly always there is a tendency to exea- 
vation or cyst-formation, In the cord this leads to the devel 
ment of considerable cavities, as a rule communicating with tha 
central canal. 

Seats.—Gliomata occur in the brain and less frequently in 
the spinal cord. In rare cases the cranial nerves have been in- 
yolved. Glioma of the eyeball \ rred to below. Di 

liosis is particularly . It is usially met with 
in the vicinity of n or cord, 

ells containing rounded or 

n and fine protoplasmic 

1 intercellular reticulum, 

giving the se when viewed with low 

of the m 1 and higher powers 

3 of the cells (Fig. 

of the intercellular 

" are larger than the 

normal neuroglia-c and so: wy contain several nuclei. 
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‘The tumor is generally quite vascular and occasionally teleangiee- 
tatic vessels may be : ed. Secondary x 
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NEUROMA, 


Definition.—Strictly speaking, neuroma is the term applied 
to tumors composed of nerve-fibers. Ordinarily, however, the 
name is given to fibrous growths springing from the perineurium or 
endoneurium of nerves. The terms true and false neuroma dis- 
tinguish between the two forms. True neuromata are exceed- 
ingly rare. 

jology.—Very little is known regarding the causation. 
Tnjury may play a part, as in the ease of amputation-neuromats. 
ance.— False neuromata oceur as nodular thickenings 
along the course of nerves. ‘They may be fusiform or elongated, 
may extend considerable distances along the nerves, and may 
form networks of ridges or elevations when the peripheral nerves 
are involved (Plexiform Neuroma), As a rule they are multiple, 
and sometimes occur in exceedingly great numbers seattered over 
the entire body or inyolving a single part of the body, as the 
nerves of the arm or leg. After amputations rounded thickenings 
may occur at the ends of the nerves, constituting painful conditions 
of the stump. 

Seats.—The peripheral nerves are most frequently involved, 
but the nerves may be implicated near their roots, or the terminal 
fibers within the organs may become affected, 

Structure.—Ordinary false neuroma consists of fibrous tissue 
in the form of reticular connective tissue with greater or less 
abundance of cells pushing aside or surrounding the nerve-fibers 
proper. The latter are prone to degenerate in consequence of the 

essure. Proliferation of the nerve-fibers has sometimes been 
pieoriad) but it is doubtful whether such actually occurs, More 

i ‘ing fibers increase in length and form a mass 

by curling at the end. ‘True neuromata of two kinds are de- 

ibed: those composed of medullated and those consisting of 

non-medullated nerye-fibers, The former are called myelinic, the 

ati ata are painful tumors, but benign in & 

Paetloge! sense. Their rata up to a certain point is often 
rapid. 


Aap) 
be seen in tumors of other 


Etiol< ita of the uterus exhibit 
glandular acini in r an uggest a congenital origin. 





rt secondary 
making the al quite 
tnt fas ‘or stony-hard when cal- 
hae oceurred. On section through the growths the 
‘ted arrangement of thet cells is visible to the 
naked eye. Concentrie layers may be apparent, or a more wavy 
may be seen. They are grayish or flesh-colored, or in 
rare instances quite red (myoma cavernosum) in consequence of en- 
| vaseular cl is. Central softening may lead to cystic 


hanging from a point of attach- 

ment by a narrow mn rare instances the latter is 
the tumor becomes a free body. Submucous myo- 

after a 
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spring from the submucous or subserous 
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Seats-—the common situations are the uterus, the gastro- 
intestinal ‘and the ovaries; the less common seats are the 
, the skin, and the nipple. In all situa 
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Structure.—As has been said, association with fibrous tissue 
is usual. Microscopically the tumor presents a characteristic 
a ce, Bundles of muscle-cells are seen running in different 

irections. Those cut longitudinally show cylindrical nuclei as 
the most conspicuous feature, the outlines of the cell being indis- 
tinct (Fig. 61). Where the cells are transversely cut the nucleus 





FiG, 61.—Leiomyoma of uterus. 


resents a circular outline with clear protoplasm surrounding it. . 

he picture of a leiomyoma is often suggestive of sarcoma, but 
may be distinguished by the greater regularity in direction of the 
cells in different bundles and by the more distinctly cylindrical out- 
line of the nucleus. The cells of leiomyomata may be isolated by 
maceration of the sections in 20 per cent. solution of nitric acid 
for twenty minutes, or in 30 per cent, solution of caustic potash for 
fifteen minutes. They are spindle-shaped structures containing a 
nucleus about one-third the length of the entire cell, 

Leiomyomata are generally poor in blood-vessels, but ma’ 
show a teleangiectatic condition of the vessels. The lymphatic 
spaces may similarly dilate, forming cystic spaces containing 
spontaneously coagulable material. 

Of the degenerative changes calcification is the most common, 
particularly in the uterine fibromyomata, This begins in the 
center of the tumor, but may eventually involve the whole mass. 
Myxomatous change may occur in myomata containing much 
fibrous tissue, and sarcomatous transformation has been descril 
but is rare. 

Nature.—The nature is eminently benign. Myomata of the 
digestive tract may cause occlusion or strangulation, or by their 
weight may exercise serious traction. Uterine myomata are dan- 
Race in the ways already indicated. The growth is usually 

low. 
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RHABDOMYOMA. 
Definition.—Rhabdomyoma, or myoma striocellulare, is a tu- 
mor containing more or less striped muscle-fiber. Usually there 
a but a small quantity of the latter, the balk of oa tumor being 
some other tissue, most frequently sarcomatous. 
-—Congenital defective development seems an im 
cary cause, as the tumors occur in early life and in situations 
which striped musele-fiber does not normally occur. 
te aie Gan erers Munem of the a 
ney most frequent seat) present themselves as large roun 
or irregular masses, more or less encapsulated. In the testicle 
they are similar, nee of smaller size, A few cases have been 
in wi lar tumors of the retroperitoneal tissues 
have contained = bers, 
Structure,—The microscopic Spb is usually that of a 
ee led sarcoma, containing more or less striped musele-fibers. 
are elongated spindle-shaped cells, ly striated, and sag- 
gesting pee musele-tissue and rarely more fully developed 
areas of the tumor may contain no muscle- 
an at ere while certain eee tat richly supplied. Adenoma- 
tons elements are not e tumors of the kidney 
which contain striped er heabos ie are in the main sarcomatous or 
adenosarcomatons. 


Nature.—These tumors are malignant in proportion as the 
sarcomatous element is yes esses Ba ter 
infrequent. ees orrhages reduce the vitalit; 
and lead to fatal termination " 
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Warts or papillomata may be single, but more frequently oceur in 
groups, and there may be many growths in widely scattered areas 
of the body. A wart may be simply a 
smooth hemispherical elevation, or it may 
have a cauliflower appearance. The epi- 
dermis covering it ix, as a rule, somewhat 
more granular or rough than is that of the 
normal skin. The size of these growths 
varics from minute points to nodules as 
large as a walnut. On the mucous surfaces, 
especially where the epithelial covering is 
columnar, the papilloma presents itself as 
a soft and more distinctly cauliflower 
growth (Fig. 62). Tt is a4 in color, or, 
if the epithelium is stratified and squamous, 
grayish or pink. The growth is usually 
comparatively hard when covered by 
squamous epithelium. 

Two varieties are sometimes distin- 
Vw. 02—Papiiiomataottne guished. The hard papillomata, such as 
yoonl cords (froma specimen those which occur in the skin, and the 
in the Museum of the Phila- * a 
delphia Hospital), xoft papillomata, or the form usually seen 

in the mucous membranes. 

Seats.—Puapillomata oceur in the skin of the neck, hands, 
back, and other parts, and in the mucous membranes, particularly 
in the bladder, larynx, nasal chambers, and gastro-intestinal tract, 
Sinall papillomatous outgrowths may spring from the lining mem- 
brane of glandular ducts, as in the breast or ovary. These may 
lead to subsequent cystic change in the organ, or they may arise 
afier cystic change has begun by proliferation of the lining mem- 
brane of the eyst. 

Structure.—The essential parts of papilloma are the center 
or groundwork of connec tissne containing blood-vessels and 
the epithelial covering. In the skin the growth imitates the nor- 
mal papill«, all portions of the latter, however, being greatly 
exaggerated. When there is tendency to cauliflower appearance 
the papilloma shows a branching form on vertical section. Each 
of the branches contains a connective-tissue framework with an 
epithelial covering. The latter consists of stratified, squamous cells 
and shows a decided tendency to horny change. Distinct concen 
trie whorls of horny epithelium, such as occur frequently in epi- 
theliomata of the skin, may be met with in papillomata, “Tn some 
cases the amount of connective sundwork in the papilloma 
is excessive ; in others the new-growth consists almost entirely of 
proliferated epithelium. In some of these latter cases the resem- 
blance to cpithelioma may be quite suggestive, but a distinction 
can be made by observing that the tumor tends to grow outwanl 
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ta are 
ma are covered with a ae epithelial coating. 
change is not unusual as a result legenerative processes 
of distention of the mucous glands. 

Nature.—The nature of these tumors is benign, but they may 
i health in consequence of repeated 
ith the function of the organ or 

Tn some cases are su] 

itely proved. 


Definition.—Adenoma is the term applied to a new-zrowth 
more or less in structure with certain epi 


and therefore pee acini or tubules contai 
epithelial cell (eylinde pelyisedial and a Atri 


rical or 
blood-vessels. It is difficult to 


Bt the structure, 
causation of adenoma ix obscure. In some 


maiep tee nts of tissue-elements aj 
seen in the eases of edenomata of the ‘eine 
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nodular tumors, usually singly and well cireumseribed, and not 
rarely surrounded by a fibrous capsule, They are moderate; 
firm, and on section whitish or pink in color. Sometimes cystic 
change occurs as the result of dilatation of the glandular acini or 
in consequence of degenerative softening; in these eases the con- 
sistence 1s correspondingly altered. 

Seats.—Among the situations in which adenoma is frequent 
may be mentioned the mucous membranes, the skin, and certain 
organs, notably the mammary gland, liver, kidney, suprarenal 

ies, thyroid gland, and ovaries. Clinically important seats are 
the pylorus, the duodenal papilla, the rectum, and the uterus, In 
these situations adenomata spring from the epithelial tubules or 
mucous glands. In the skin the points of origin are the sebaceous 
and sweat-glands. 

Structure.—The definition in general indicates the structure 
of these tumors. They are more or less typical; that is to say, 
there are acini of normal appearance presenting a single layer of 
columnar epithelium, with Balna in places a tendency to heaping 
up the several rows of epithelial cells. ‘These acini are well in- 


closed by a surrounding connective-tissue reticulum, and the 
appearance of normal gland-tissue is thus produced. Unlike 
normal glands, there are no exeretory ducts, or at most imper- 
aay developed duets, 

wi 


‘o varieties of adenoma are sometimes distinguished, the 
tubular and the racemose or alveolar. In the former the glandu- 
lar system is simple and consists of tubular formations lined with 
columnar epithelial cells; in the latter the appearance is that of 
more Saipicaied glands with closely aggregated acini of circular 
outline containing columnar and often cubical or polyhedral cells. 
The number of varieties may be carried further, however, for in 
the liver the adenomata resemble the normal liver-structure rather 
than the ordinary glandular formation above described, while in 
the suprarenal capsules and kidney the appearance is that of 
slightly atypical suprarenal structure, or in other cases that of 
embryonal renal tubules. 

With the farther growth of jomata the appearance may be 
little changed. In other cases considerable variations occur, a 
there is a ler ed in some situations than in 
others, to a , epithelium, which may cause a 
considerable ali ance of the tumor, and event- 
ually transform: inoma. In other cases the 

fi ical and the epithelial pro- 
the term adenocarcinoma is 


nomata may be moderate 
. In some adenomatous 
ranes the number of gland- 
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appearance justifying the term “cylindroma” or “ cylindro-aden- 
oma.” Such cases are rare. Myxomatous and even calcareous 
change may sometimes be observed. ‘The connective-tissue stroma 
may proliferate actively and assume sarcomatous aj ces 
adenosarcoma. Cystic change may result from ual dilata~ 
tion of the glandular acini or from distention of normal ducts 
or alveoli of the gland in which the tumor occurs. In'these eases 
the term cystic adenoma or cyst-adenoma is applicable (Fig. 64). 





Fig. 4.—-Adcnoma of the mammary gland, with eyatic enlargement of acini and abundant 
Interglandular hyperplasia of connective tissue. 


Nature.—Adenomata are benign tumors. In some aT, 
however, « pure adenoma may give rise to metastasis, Those o! 
the liver, for example, not rarely cause secondary deposits in the 

pleen and less frequently elsewhere, The adenomata of the 
thyroid gland similarly cause metastasis, though it is less certain 
that these are to be considered as pure adenomata. Destructive 
adenomata or adenocarcinomata are malignant in proportion to 
the amount of carcinomatous transformation. 

The effect of adenomata on the general health is variable. 
They do not contribute to the organic metabolism as far as is 
known, tliough occasionally biliary pigmentation of the adenomata 
of the liver and the seeretion of milk-ike fluid in mammary 
adenomata evidence the partial preservation of function by the 
cells, The general health may be unfavorably influenced by 


& 
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sdencasatasE the mucous surfaces in consequence of their inter- 
ference with normal functions or in consequence of secondary 
ulceration and hemorrhage. 


CARCINOMA. 


term carcinoma or cancer may be applied to 

tumors in Seetin piel pl ee in the form of solid blocks 
or colamns, or in typical acini, separated by more or less 
connective tissue, present hcealions the epithelial proliferation 
showing a tendene extend beyond normal anatomic limits. 
It is extremely alt to construct a definition that will be 
universally Some have regarded the tendency of the 
pe pseaiee to break Reng the normal limits and 
extend beyond the confines of the epithelial structures from whieh 

eo er important findamental clement of carcinoma. 
Odes held that there is a peculiar atypical chanieter in the 
thelial cells themselves, shown ne ular cell-division, hyper- 
pane and other features. The authors believed that 


and certain ee eae of cell-contour suffice to 
from normal cells or those of other 


cs or is now ror tbe to be the result 
See in the 


“howl lade all epithelial tumors giving rise to metus- 

tm he restricts the term too greatly on the one 
Jon the cae hand, includes certain tumors probably 
oli! regard as carcinoma any 


lucing certain glandular or 
oe oe Rain a ae iis irregular 
~—The causes and nature of carcinoma are still 
number of theories have been offered. These may he 

considered ander different headi 
‘Congenital Theory.—The of Cohnheim regarding the 
tumors in general is leas applicable to cancer than to 
There are a few examples, however, which 
baad pcepieced opithelial cells undergo car- 


there are cases of appar- 
m bones which would seem 
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origin have been put forward to explain the formation of car- 


are assumed some form of peculiar irregularity 
in cell-multiplication and a tendency to independent proliferation 
supposed to originate in faulty development. These hypotheses 
are vague and uncertain. 

(6) Traumatic Theory.—Clinicians everywhere incline to give 

t weight to this. A single traumatism probably has little 
importance, though women frequently state that they recall 
distinct injuries from which carcinoma of the breast has 
seemed to originate. It must be recalled that such injuries are 
sustained by practically etd woman, and the presence of car- 
cinoma would readily be attributed to a preceding hurt. Tn eases 
of epitheliomata of the lip in pipe-smokers, in the carcinomata of 
the scrotum and limbs in chimney-sw and paraffin-workers, 
and in eases of uterine carcinomate following laceration of the 
cervix, the effect of chronic irritation would seem to be impor- 
tant, 

(ec) Parasitic Theory.—The peculiar growth of cancer, its de- 
structiveness of the general health, and its metastasis readily 
suggest an infective origin. Bacteriologists sought to isolate 
micro-organisms without success; later investigators have turned 
their attention to low forms of animal life, protozoa. (For further 
discussion, see Animal Parasites.) A few successful experiments 
haye been made at implantation from man to animals, or from one 
animal to another; but as Hanau, one of the few successful ex- 
perimenters in this work, himself states, these experiments do not 
prove infectiousness. The secondary growths in the second ani- 
mal may be simply of the nature of metastasis, due to implantation 
of the cancer-cells and subsequent proliferation, Occasionally an 
endemic occurrence of carcinoma has been claimed, and some an- 
thors have even referred to honses in which carcinoma frequently 


There were a few instances in 
fourteen and nineteen there 
ity and twenty-five, 1.8 
ne, 1.1 per cent. he 
‘i to some alteration in 
\ « dering them more liable to 
abnormal 0 1 nd cause of such alteration, 
howeve nm » retical, though there is certainly 
as age increases. 
term is supposed to indicate 
ly due to peculiarities of the 





PROGRESSIVE. TISSUR-CHANGES. 


liquids of the Boor: No proof of the existence of any definite 
dyserasia has ever been furnished, though it is apparent on study 

t some form of disposition to this growth acts as the predis- 
posing cause, even if traumatism, infection, or other factors are 
the immediate cause. 

Heredity was formerly regarded as of great importance. Cer- 
tainly in some cases there seems to be hereditary transmission of 
the tendency to develop carcinoma. 

Ay .—Carcinomata differ considerably in appearance 
in different parts of the body. Those of the surfaces present 
themselyes as more or less nodular, flat elevations. In the skin 
the nodules may remain hard and rather smooth, or they may 
soften upon the surface, forming unsightly ulcerations. In the 
mucous membranes the growths are more frequently soft and poly- 
poid or cauliflower-excrescences (Fig. 65). Ulceration may occur 


_ — — 


Pie. ©.—Carclnoma of the duodenal papilla (modified from Kaxt and Rumpel) 


on the surface of such elevations, or from the first the tumor may 
ant ulcerative nat gl causing iets excavations limited 

jckened projecting reinomata of the glandular 
pe form more or less ibslaise 
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and apparently independent of each other: as in the two breasts, 
More ee apparent multiplicity is eaused by the early ap- 
pearance and rapid growth of metastases. 

Secondary carcinomata are nodular in character and nearly 
always multiple. The larger are often distinctly encapsulat 
Central softening or contraction of connective tissue may give the 
surface of the nodule an umbilicated character (Fig. 66). The 























Fis. 66—Metastatio nodules of carcinoma on the surface of the liver (Hanot and Gilbert). 
number varies greatly, from a few large or small nodules to innu- 
merable tubercle-like forms in general careinomatosis. In some 
situations, as in bones, secondary carcinoma has an infiltrating 
character. 

Seats.—The situations in which carcinomata occur are very 
numerous ; they invariably arise from pre-existing epithelial 
structures. In the rare instances in which a presumably primary 
carcinoma has occurred in bone or other connective tissues, the 
presumption is warranted that the tumor originated from remnants 
of epithelial tissue left by faulty development, Among the fre- 

uent places of origin the most important are the uterus, the skin, 
the gustro-intestinal tract, particularly the esophagus, pylorus, and 
rectum, the mammary gland, the ovaries ; less frequently the liver, 
kidney, thyroid gland, prostate, or testicle foay Be the starting- 
point. Secondary carcinomata curiously do not often affect parts 
in which the primary growth is ‘frequent. Of the many seats 
of secondary carcinoma, the lymphatic glands, the liver, spleen, 
lungs, heart, and serous membranes are the most important. 
ondary carcinoma of the bones is specially frequent after carcinoma 
of the breast or the thyroid gland. 

Structure.—The histology of carcinoma varies greatly in dif 
ferent situations and in different forms, There are two distinct 
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elements involved—viz., epithelial cells and « connective-tissue 
stroma. The epithelial cells are medium-sized or large cells of 
yee Comte having a rather large and clear nucleus ; 

shape of the cell, however, differing widely, In epithe- 
liomata of the skin the cells are large and of’ «a squamous variety. 
In carcinomata of mucous membranes they are more often eylin- 
drical or columnar, and there is a tendency to the formation 
of enboidal or polyhedral epithelium. The last-named forms are 
hmbitually present in the cancers of glandular organs. ‘The mutual 
com exercised may occasion a polymorphous character, 
and the older writers this as a distinctive feature by which 
a carcinomu-cell could be reeognized us such. Secondary changes 
may occasion wide variations in the appearance of the cells; thus 
the epithelia of cancers of the skin tend to become arranged in 
concentric whorls and at the same time to become somewhat 


mange infiltration, myxomatous cha 
may alter the nucleus as well ax the body 


‘The epithelial cells are usually grouped in the form 
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either completely filled so as to form epithelial clumps or columns, 
or in alveoli with a central lumen surrounded by epithelial cells 
in a number of layers. In the last respect the alveoli differ strik- 
ingly from those of adenoma, and there is the further difference 
that cellular outgrowths may be seen at the periphery of the acini, 
the cells having broken through the retaining wall (basement- 
membrane) and proliferated outside to form new clumps (Fig. 68). 


10, Carcinoma of uterus. 


On examination of the epithe ithin the acini it is found that 
those of the peripheral lay tly retain the columnar char- 
acter seen in the norm coli of the gland from which the tumor 
sprin; The connective-tissue stroma of carcinoma is more or 
Jess dense, but practical a of fibrous character, It is 
arranged in such n t 

in which the epithel 

Frequently infiltrati 


the ordinary carcinoma of 
in the cancers of 


deeper layers of the 
neers, and more translu- 


mata are quite prone to 
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degenerations. In nearly all cases in which the tumor has reached 
considerable size See less fatty degeneration of the cells 


tions are met with, and 
i structures known as 


indergo calcareous infil~ 
Colloid neration 
pee Had and the term colloi See is 
ly mer, legeneration in most of these bei 
myxomatous, affecting the connective tissue principally, tho 
the epithelial cells are to a certain extent involved. Complete 
mation by myxomatous or associated myxomatous and fatty 
may destroy all of the characteristics of the original tumor. 
cases cystic transformation occurs in organs the seat of 
or in the cancer itself. This may be due to occlusion and 
dilatation of the ducts of the or of the acini in 
the cystic spaces becoming fi with mucoid or 
material, In some instances cystic carcinomata are 
developments originating in cystic adenomata, Hyalin- 
are rare in cancer, fe fa 
processes are quite common, ncers OD 
to undergo ulceration in consequence of irrita- 
and i Among the micro-organisms discovered in 
instances the staphylococcns and streptococcus are conspicu- 
A distinct inflammation may occur in cancers 
in other structures. Invasion of tubercle-bacilli and the 
it of tubercles in carcinoma are rare events, though 
they occur, Associations of carcinoma and tuberculosis 
may in other cases result from the secondary growth 
‘in, gummatous or other syphilitic lesions or 
earcinomata show some leak: 
of this, however, varies greatly. 
is essentially malignant, the 
‘ the seat and upon cert: 
of Beveuedcal Sometimes : mal 
practically latent for a long time, until sce 
mos, like eeanaticen, intercurrent di: 


tll 


FEF 
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upon the assumption that the entire growth had not been re- 
pon on pti gro 


|. Microscopie studies show that the area of infiltration is 
usually much greater than the naked-eye appearances would indi- 
cate, and this explains why the surgeon cannot well remove the 
whole disease. Wothstasts: as a rule, follows the lymphatic chan- 

rimarily involves the lymphatic glands in the 
neighborhood of the growth. The process may be explained as 
follows: some of the epithelial cells in their advancing prolifera~ 
tion pencecais the lymphatic channels and are carried in the 
lymph-stream to the nearest lymphatic gland, where they again 
proliferate and form secondary nodules; from these a similar 
extension occurs, and eventually widespread metastasis results, 
Less frequently the primary eo penetrates the walls of a vein 
and metastasis occurs through the circulation. This is quite com- 
mon in the case of cancers of the stomach or intestines, The 
metastatic foci first spread through the portal circulation to the 
liver. In still other instances secondary growths result from 
mechanical transportation in the movements of the body; thus 
in carcinomata of the abdominal organs the peristaltic move- 
ments may transfer particles to different parts of the abdominal 


cavity. 
ic Physiology.—The general health of patients suffer- 
ing with carcinoma is affected very profoundly, though the man- 
ner in which this occurs remains obscure. It would seem to be 
of the nature of a toxemia. Emaciation and loss of strength are 
habitual, though often, perhaps, in large part the result of inter- 
ference with organic functions, as, for example, in carcinoma of 
the stomach. "Brogriasiva anemia may make its appearance, the 
red corpuscles becoming less abundant and the quantity of hemo- 
Jobin falling decidedly. There is usually a moderate amount of 
ukocytosis, the large mononuclear forms increasing particularly. 
‘Toward the end of life the tissue-destruction increases tly, 
though the excretory products of such mae not be notably in- 
creased in the exeretions in consequence of failing circulation and 
imperfect renal funetion. At this stage the accumulation of such 
products in the blood may lead to sudden death from coma (see 
Acid-intoxication). Hemorrhages and ulcerations may also con- 
tribute to the impairment of health in cases of cancer, 


Varieties of Carcinoma. 


upon t 
may dietin ; posed of pithel 
cither (a) , and (2) glandular carcino- 
mata, having sss distinct adenomatous stracture 
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) een eee of epithelial cells, or (c) a mixture 


Epithelioma. 


This form, which consists of surface-epithelium, is of two 
varieties, the squamous and the cylindrical. 
epithelioma occurs in the skin or mucous mem- 
\ranes, where squamous epithelium exists normally. Among the 
frequent seats are the lips, the esophagus, the larynx, and the cer- 
vix uteri. Ovcasionally sq epithelioma arises in parts nor- 
mally covered by other kinds of epithelium ; as, for example, in 
the as le! Ce tp sees Wes is probably a 
primary metaplasia of the epithelium follo carcinomatous 
Squamous ¢ itheliomata, present Ate Geen nodular, 
wart-like elevations of the skin or mucous membrane, tending to 
become ulcerated on the surfice. Those of the mucous surfaces 
are more elevated and softer. Histologically there are seen branch- 
columns of epithelial cells extending downward from the pa- 
ile of the skin into the deeper structures. These consist of 
logs translucent squamous cells which show a tendency to arrange 
ves in certain places concentrically to form epithelial 
pers. The latter frequently undergo a horny transformation 
aol sometimes even calcareous change (Fig. 69), The same 


Ye —Hquaimous epitieliom, showing whorls of epithelia degen 
ation tivam @ phakigraph vy DerW. Mt-vieayh, “it cents) slower 


strictures occasionally occur in benign papillomata, but much less 
wently seen in the neighboring 


frequently, Metastasis is 
Etre glands, but the malignancy is less marked than in 
Cylindrical 


—This form is composed of co- 


fumnnr or cylindrical epithelium, and arises in the mucous mem- 
Wrines, expecially in gastro-intestinal tract and the utoras. 
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‘The epithelial cells of the tubular glands or sometimes those 
of the surfaces form the starting-point of po More 


or less acinus-like tubular structures, com, of a layer of 
epithelial cells, or more frequently of a number of layers of epi- 
thelis, the outer layer being often distinetly columnar, constitute the 
characteristic feature of the tumor (Fig. 70). Tn the later stages 


Fig, 70.—Cylindrical epithelioma of the intestine (Peels). 


the acini become filled with proliferated epithelial cells of various 
shapes and the reiedee or tubular character of the acini is lost. 
Carcinomata of the kidney, liver, and mammary gland, pode not 
originating from surface-epithelium, strictly speaking, may be of 
the cylindrical form. Cylindrical epitheliomata are more nearly 
like the glandular carcinomata in their malignancy and general 
behavior than the squamous variety. 


Glandular Carcinoma. 
This term includes the carcino 
to racemose glands in F ‘ol 
of acini or alveoli nj lial cells, usually in several 
layers or complete! lumen, and a stroma of connective 
tissue. Some aw ruish three forms: the simple, the 
medullary, ax ‘j simply variations of the 


is a combination of epi- 
thelium and stroma in al th ortion seen in normal gla 
‘The tumor is therefore neither : ely hard nor soft, Tn the 
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medallary or soft carcinoma the amount of epithelium is excessive 
and the tumor has a soft charucter (Fig. 71); while the scirrhous, 


Fig. T.—Medaitars earelnama of breast. 


or hard, cancer is an indurated form, due to excess of fibrous tissue 
and deficiency of the epithelium (Fig. 72). 
‘The inlar cancers are more or less nodular or infiltrating 


72—elerhous cancer wf breast (Warren). 


in consistency in different cases, but having on 
white color with a certain amount of translu- 
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cency. Milky liquid exudes from the surface on section. This 
is composed of albuminous fluid containing degenerated epithe- 
lium and free oil-droplets. Among the seats in which these forms 
occur the most important are the pylorus and other mucous sur- 
faces, the mammary gland, the pancreas, kidneys, ovaries, and 
testicles. Wides metastasis and other features of malignancy 
are noted. In the case of the scirrhous form the primary tumor 
may be strikingly small in comparison with the amount of meta- 
static deposit. 


Colloid Cancer. 


‘This term is usually a misnomer, as most of the colloid cancers 
contain no colloid material. The name gelatinous would be more 
appropriate, but has not been generally accepted. . Colloid cancers 
are met with in the stomach and intestinal tract, in the mammary 
gland, and in the ovaries. The tumor has a peculiar transparent, 

listening appearance. The entire mass may be uniformly jelly~ 
fice, or only portions of it are affected. Microscopically mucous 
eration of the connective tissue as well as of the epithelial 

is discovered (Fig. 73). In some cases no trace of carcinom- 


Fin. 73-4 Collold cancer of the breast. showing mysomatous change 1p the stromaand 


ty degeneration and partial diaappearance of the epithelial cells (Perls). 


resenting degenerated secondary 
kind of peritoneal growths seem 
m, springing from fetal rem- 


oma with colloid degencra- 
es seen, though it is very rare. 
rance resembling that of sar 
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comatous cylindroma, and the term carcinomatous eylindroma has 
heen applied. 


Fis. 74—Colloid cancer of the peritoneum (modised from INireh-Hirschfeld), 


SYNCYTIOMA MALIGNUM, 


This term is applied to a form of tumor originating at the 
aes site during pregnancy or the puerperium. Tt has also 
called deciduoma malignum, sarcoma deciduocellulare, 
destructive epithelial tamor of the placental site, and chorio- 
epithelioma, 


The tumor occurs as a hemorrhagic infiltrating growth, some- 
what resembling placental tissue in gross ap earance, and fre 
wes metastasis by breaking into the blood-vessels, The 
nodules are found in the external genitalia, frequently 
Jos often in the liver, spleen, or uther organs. ‘The 
the uterine wall being quickly invaded and met- 
occurring in a short time. 
of this tumor is still the subject of some contro- 
of cellular elements are recognized in its struct- 
consists of i 


i 


af 
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of smaller irregular-shaped elements, which are unusually rich in 

lycogen, and in which cell-division by karyokinesis is observed, 
iy exe cells lic in masses, of greater or less size, between and beside 
the larger protoplasmic areas before described, In the later stages 
of the h obliterative thrombosis of the vessels leads to necro- 
sis of the cellular constituents, particularly of the columns of lange 
epithelium-like cells. These are converted into homogeneous 
fibrinous masses, and even the thrombi themselves may degen- 











Fi. 75.—a, Fibrin, with numer round cells caught in the meshes; b ustie 
rowetnbling decidual cells, probit ration of the Langhan's cells; d, protoplasmic 
finsses containing lange free nue 


erate, The view of Marchand eer the nature of these 
He 


tumors is most widely accepted. holds that the larger cells 
are derivatives of the syncytium (a structure composed of epithe- 
lial cells, probably of Total origin), while the smaller colle are 
formed from the ey covering of the chorion villi (Langhan’s 
cells), un r ‘is epithelial in nature, and it has 
s ver, from ordinary epithe- 

its peculiar structure and in its elin- 


hologic formations of 
thers are of quite dif- 


formations consisting of 

: sing liquid or semiliquid 

contents of diff uM » surrounding parts, "This 
definition is not ¢ 5 as certain structures that do 
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not a definite capsule are sometimes termed o Ac- 
pee we may distinguish betwi eyst-like 
Sraulanae i Hesteenas! bel 


roliferation-cysts. 

Retention-cysts are when the exeretory ducts of a gland 
occluded and the secretions accumulate and cause disten- 
the acini or of of the duct, Among sach cysts may 

distended sebaceous glands of the skin in the forma- 

7 the cysts of the salivary or small mucous 

duets under the called rane ; retention-cysts 

in the uriniferous Able ibe tubules of the ovary, or in 
ium, in the acini and ducts of the mamme, pancreas, 


the 
in the area of hem 
Sua iiemon of different kinds. 
to bodies are in part softening-cysts. The 
vicinity may be injured and undergo 


HEH 


cf 


‘This term is applied to formations more 
to true tumors than those mentioned before. 
extended description than the other forms of 

muy be designated as epithelial cysts. 
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Etiology.—These growths, in part at least, result from ob- 
struction of exeretory ducts and subsequent irritation by retained 
secretions. Congenital abnormalities of structure may possibly 
play a part in their causation, 

ce.—Cystomata may be single or multiple, the 
entire tumor being composed either of a single cyst or of one large 
eyst subdivided into many smaller, or aguin of numerous separate 
and unconnected cysts of varying size, On section the cystic 
cavities are found to contain more or leas serous or gelatinous 
liquid, and sometimes hemorrhagic fluid is observed. Most fre- 
quently the liquid is gelatinous or ropy, and is commonly spoken 
of as colloid material. The inner lining of the eyst may be 
smooth, like a serous or mucous surface, or elevated isaconiee in 
the form of polypoid outgrowths into the cavity of the cyst. The 
entire a may thus be filled with papillomatous elevations from 
the epithelial lining. The term papilliferoux or proliferative cyst- 
omata is given to these forms i . 76). The size of cystomata 


ee Pt 
etn a, 





Fiq. 76.—Papitliferous adenocystoma of the kidney (Karg and Schmorl). | 


varies from minute tumors not larger than a pea to enormous 
masses weighing as much as sixty or eighty pounds, Secondary 
degenerations may occur in the form of softening, hemorrhage, or 
calcification. 

Seats.—The mammary gland and ovary are the princi | 
situations in which tumors of this description are met with, 
analogous growths may make their appearance in any of the 
glandular organs. 

Structure.—Microscopically these growths present cystic 
cavities lined with typical or modified columnar epithelium and a 
stroma or reticulum of connective tissue. ‘The amount of the 
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ill-devel fetus within the developed organism—a fetus in 

A mole eeane may be traced from distinct cand rae 
having irregular mingling of tissue-clements, to malformations in 
which a more or less systematic outgrowth, somewhat approaching 
double monstrosities, occurs. Of the distinct teratoid tumors the 
most frequent is the dermoid cyst. 


Dermoid Cyst. 


This tumor presents itself as a cystic formation with a con- 
nective-tissue membrane and an inner lining resembling the skin. 
This may present all the elements of the skin, such as stratified 
epidermis, a papillary layer, and even subcutaneous connective 
tissue. Hair-follicles and sebaceous glands are frequent, and 
habitually long, light-colored hairs are found within the contents, 
and teeth may be found in the lining membrane or free in the 
contents of the cyst. The cyst is filled with a semifluid, cheesy 
mass consisting of epithelial cells, fatty matter, and other detritus. 
Occasionally dermoid cysts may contain nerve-tissue, muscle, or 
structures resembling intestine. 

The dermoid cysts vary in size from minute bodies no La 
than a pea to huge masses, the latter being most frequent in 
ovaries. Among the situations in which dermoids occur the 
ovaries are most common ; less frequently they are found in the 
testicles, in the peritoneum, in the membranes of the brain, about 
the eye, in the neck, floor of the mouth, and elsewhere, Growth 
is very slow, and they may remain practically Jatent through life. 

The nature of these tumors is usually benign, though carcinom- 
atous change may occur, and in the ovaries cystoma is prone to 
be associated, and the latter may be malignant. 


ther Teratoid Tumors. 
appear about the head or neck or in vari- 
consisting of mingled tissues of various 
es, connective tissues, nerve, mus- 
ed as teratoid growths. ‘imes 
an, as in the case of growths 
he sie Boe and simulating the 


imes scen more or less i 
having in their walls mnscle- 
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bling (Fig. 77). Sometimes crystals of cholesterin are 
pony preys of these bodies, | Sey the name choles- 
teatoma. Cholesteatomata are found in the membranes or sub- 
stance of the brain, and nt_themselves as single or multiple 
nodules. They are usually soft and glistening in appearance. 


Fig, 77.—Chotesteatoma from the membranes of the brain. 


consider them endotheliomata, but Egle has 
found hair-follicles and Sn in Sein ‘imens, and from this, 
as from the horny change which the cells in the pearly 
are prone, classifies them iam the teratoid Aiea: 
Somewhat similar tumors occur in the pelvis of the kidneys, in 
testicles, parotid glands, ovaries, and middle or external ear. 


CHAPTER VII. 


BACTERIA AND DISEASES DUE TO BACTERIA. 


tas dees actually to eS ; 
yater and in human intestinal contents that the hypotl 
m vivum” became more than mere guessw 
h his im, 
ed their motility. ‘Miller (178 
microscope, attempted a more | 
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classification of these micro-orgunisms, and from this time many 
investigators have added much to our knowledge of microbes, 
that group of organisms which had heen denominated by Linnweus 
by the term Chaos. ‘To the German Henle is due the credit of 
having first introduced an idea of order into this disorder. He 
held that fermentation was the result of organic life, and that the 
action of a contagium was analogous to that of a ferment. The 
earliest systematic experimental work was that of Pasteur, in which 
he established beyond doubt this relation between fermentation 
and the life and development of bacteria, ‘The first definite ideas 
of the physiology of these micro-organisms are found in his experi- 
ments on lactic-acid fermentation, and those of their pathogenesis, 
in his demonstration of the microbic origin of the silkworm-disease 
ae Davaine and Rayer about the same time established the 
cal relation of a bacillus found in the blood of a sheep dead 
of anthrax to that disease. 


CLASSIFICATION, 

Bacteria (schizomyectes, or cleft fungi) is the name given toa 
branch of the lowest and simplest of the orders of the vegetable 
kingdom. They are small, unicellular organisms, generally free 
of chlorophyll, and colorless ; they possess # cell-membrane albu- 
minoid in composition and homogeneous protoplasmic cell-contents. 
Some varicties are motile. Nuclei are absent, though in the opin- 
jon of some the whole may be regarded as a nucleus. Trac. 
teria multiply by cell-division, sexual distinctions being absent, 
Tn many species resistant forms—spores—oceur, 

The simple elementary forms that occur are of three kinds: 
the coceus, the bacillus, and the spirillum (Fig. 78). 
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ical cell, varying in size up to 1 pin 
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of the stain easily with the avilin dyes, but some require 
staining. 

lindrical, rod-shaped cell, curved or spiral, 

sometimes motile. emily 3 

Many other c! eee to @ certain extent arti- 

sciat he bo ae yal bly one of the most 

and scientific is chic 


ical cells dividing in one, two, or three directions, 


i rae Ra cylindrical cells, dividing at right angles to 


ee, esto la, often with 
ith eon al ila lla, ofted, with spores. 
Pp peroneal Ty Rien polar la; spores rare, 
cylindrical, curved, bent, or spiral. Division as 


‘hee flagella. ea 
mgt eh beat brosty pols rage ee 
am aa aan bat thout flagella: perhaps 


Fates eat a a simple unbranched fila- 
Division in one direction, Forms non-motile; conidia. 
a united a a simple unbranched filament. 
one direction. Forms non-motile; pias 
2 Gindethetes Calls united in a filament, with a false branch: 
3% in an unbranched filament, and ifeiaing 
eee eeiter 1208 sana rounded cells, 
4 at first united in an unbranched filament, 
ling in three directions. Later the separate cells break 


h the thin membrane and out as branches 
cs M united in an unl filamont contained in a 
in entree. Division in one direction, Cells contain gran- 
* seme united in a filament without sheath, Motile, the 
due to an undulating membrane 


body of the organism in unstained con- 
neous rer Svat On 
¢ 15 01 
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present. Some modern observers (Bitschli ef a/.) have made out a 
network immediately within the membrane and surrounding a 
central hody which readily stains with the nuclear dyes. is 
latter they regard as a nucleus. Others, however, affirm that this 
appearance is due to concentration of the cell-protoplasm (endo- 
pins), the result of the rather complicated method of staining. 
he question of the presence or absence of a nucleus is still an 
pen one. In many organisms, as the Bacillus diphtheriw from a 
blood-serum culture, for example, there exist certain transparent 
refractive bodies which stain differently from the rest of the 
microbe. These metachromatic bodies, as they are called, were 
led by Ernst as nuclear in character, “Others look upon 

them as possibly the primary state of spore-formation. 

-—The spore is a non-vegetative resistant form that the 
microbe assumes when the conditions for growth are unfavorable. 
The endoplasm seems to concentrate and become a small, oval, 
highly refractive body, separated from the bacterial protoplasm by 
a membrane of its own. It is generally of the same diameter or 
somewhat smaller than the bacillus itself, and is situated either in 
the middle (equatorial) or at the end of the microbe (polar oe 
Tt may be larger in diameter than the microbe and cause a swell- 
ing at that point. When in the center of the rod this gives rise 
to the form known as clostridium; when polar, to the so-called 
drumstick-form (as in the Bacillus tetani), 

Such intracellular spores or endospores occur among many 
bacilli, Among the micrococei they are rare; but it is sup) 
that certain individual cocci become larger and more refractive in 
appearance and assume the spore-state. These are called arthro~ 

Whether these can be regarded as true spores is still 
doubtful, 

‘The spore is extremely resistant to conditions to which the 
vegetative form readily succumbs ; to the action of certain chemi- 
cal reagents, light, heat, etc. Bacteria that are grown on media 
poor in nutrient material tend to become asporogenous, A certain 

pore-formation. Thus, piboag 
Il at a tempernture of 14° 

v 18° C. (64° F.). To obli- 

r development, and anat 

the absence of that gas, 

ts vegetation the spore loses: 

‘lls. A small prominence pre- 

lually lengthens and develops 

ne of this new microbe is 

membrane (end ium), 

cast off. In not all of the 
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high temperatures, arise races which have lost this power (aspo- 

‘The does not stain readily with the ordinary anilin 
stains, ol special methods have been devised for coloring it. 

-—Surrounding each organism is a membrane 


Cell-membrane, 
(ectoplasm) denser and more highly refractive than the cell-con- 
tnt oe 3 Segal is not to be differentiated 


thither, 


ee oe whole a of BA fost 

activity of depend on 
DE eaShings bastesia prota ftors 
five than those from solid; on tem- 
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Sometimes forms with branching projections are discovered. 
‘These have often been described as involution-forms, but are now 
more commonly regarded ax normal, though unusual, structures, 
This applies to tubercle bacilli, diphtheria bacilli, and some 
others, Pinhis true branching (dichotomy) must not be confounded 
with false or paeudodichotomy, due to mere apposition of separate 

isms, a8 seen in various bacilli, streptococci, ete., and habitu- 
ally in the cladothrices. 

-—The bacterial cells are of variable composition, 
depending to a great extent upon the kind of nutrient matter. It 
consists mainly of water (85 per cent.). The chief solid material 
is albumin. jis varies according to the medium of ) and 
has been given the general name of mycoprotein (Nencki). Fat 
is also present. The nuclein-bases, xanthin, guanin, adenin, and 
cellulose, have been found by some. Some contain certain color- 
ing-matters, bacteriopurpurin and a green substance similar to 
chlorophyll, Organic acids and ferments of different kinds are 
also found. In some special forms—the sulphur bacteria—sul- 
phur is present. 


DEMONSTRATION. 


The success of the microscopic examination of bacteria in 
the several fluids and tissues of the diseased body and in pure 
cultures depends upon the differentiation of the microbes from the 
surrounding substances by certain chemical reagents. The 
is twofold: to render more transparent the non-bacterial elements 
and to render more visible the bacteria themselves. Thus a 1 
per cent. solution of sodium hydrate dissolves the histologic ele~ 
ments except the fatty, elastic, pigmentary, and amyloid substances 
and bacteria. 

Methods of this sort have been entirely superseded by the use 
of the anilin dyes. We can with these render bacteria more yisi- 
ble and at the same time differentiate them from the surrounding 
tissue by means of contrast- or counter-stains. 

ictobes, generally, stain with dilute aqueous or alcoholic 

i rs, but they differ greatly in the readi- 

ke the a and the tenacity with which 

stain some it is necessary to 

cal substance to act as & mor 

pass through the cell-membrane. 

» potassium hydrate, anilin oil, 

acetic acid (0.51 per cent). 

even with water; 

can be placed 0 in strong solutions of mineral 

acids, wit ‘Those bacteria that stain casily 
are the most read: 1 
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Among the more frequently used of the anilin dyes are: 
methyl dahlia, fuchsin, vesuvin, gentian-violet and thi- 
onin. The fol are useful formule ; 


Lisffler’s methylene-blue : 
Saturated alcoholic solution of methylene-blue , 30 ce. 
Aqueous solution of potassium hydrate (0.01 
Per cent.) 100 


Carbotized thionin: 
Saturated alcholic solution of thionin . « . 


Bacteria stained with these upon cove! 
but tissues are to be 
Sean solution the decolorization must be stopped poini 
the protoplasm is colorless and the nuclei are faintly stained. 
Thee bacteria remain a bright blue. Bacteria stained with thionin 
pe a reddish tinge, however, even after prolonged action of 
Zichl's solution is the best known stain for the Bacillus tuber- 


ie tot thes this for ope three to five minutes (for tissues 
wea sg the bacilli retain their red color after the 
sion mad solutions (sulphuric, nitrie, or hydro- 
soit, 5 per cone) A counter-stain, to color the decolorized 
ppeeheen eg ix used, and methylenc-blue is generally em- 
Baie Eee Gabbett mixes the contrast-stain with the sulphuric-acid 


Gram's Methel-— Another important differential stain is that 
devised by Gram. The cease is treated for some minutes in 
wd er solution of iolet. Anilin-oil (4 ce.) is 
R Sl led water, filtered, and to this is 
rated alcoholic solution of the violet. The 
i ‘iad minciee with this, is treated with an 
gm. ; potassium jodid, 2 gm. ; water, 
ot some way modifies the stain in the 
LA 
other elements, The further a of 


Jerommtis ; ey lococeus 
Pneumococeus ; 
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i ; and Actinomyces hominis are the most 
important species that retain the stain. The Gonococcus; Bacil- 
Tus Frenne, typhi abdominalis, coli communis, mallei; and 
Spirtllum choler# Asiatic are among those that are decolorized. 

Staining sections is more difficult: it takes longer time and 
must often be aided by heat. This results in overstaining, and 
decolorization is necessary. Many substances have the power 
of decolorizing the tissue-elements in the following order: the 
first to lose the color is protoplasm, then the nuclei, and lastly 
the bacteria. For such differential decolorization alcohol, anilin 
oil, or acid alcohol is the most used, the point aimed at being to 
stop the decolorization a3 soon as the nuclei have begun to lose 
their color, Some stains are not removed by this means, as 
Sonn, and Shtentns oe i ns 

To stain spores, the ‘imen is fix: ing through 
flame and then put for 2 half to one hour in fuchsin, pil an 
aqueous or alcoholic solution, or in Ziehl’s solution. The bacterial 
+protoplasm is then decolorized by alcohol or very dilute nitric acid 
and counter-stained with Léffler’s blue. 

The ude is colored with Ziehl’s stain and the cell-contents 
decolorized with dilute acetic acid {i drop to 5 cc. of water). 
Ribbert saturates with dahlia the following: distilled water, 100 
ce.; aleohol, 50 ec. ; acetic acid, 12.5 ce.), and stains but a few 
seconds. A very useful method is to stain the bacilli with 
Léffler’s blue for a few minutes and wash for the same time with 
anilin-gentian-violet. The bacilli are blue Ripe a reddish back- 
ground, the capsule standing out uncolored. This is especially 
useful in staining sputa. 

Flagella are still more difficult to stain. The cover-glasses 
must be carefully cleansed from all dust and . After fixa- 
tion they are treated with a mordant while hot: 


Aqueous solution of tannin (20 gm. to 80 ce.) , . 10 ce. 
Aqueous solution of ferrous sulphate . . ». Sea 
Alcoholic solution of fuchsin « lee. 


a saturated solution of fuchsin in anilin-water, As 
certai ntity of alkali or acid is added to 
the species of bacteria, but this has 


o great classes: those that 

ngani termed saprophytes ; those 

that develop ; of the living organism, para- 
sites. These latter by their growth cause certain pathologie con- 
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of Growth.—Certain surrounding conditions 

are necessary to bacteria, and any marked change in them will 
inhibit the growth or totally de: it. 

Mechanical Conditions.—A slight shaking of a liquid culture 

seems to help the development of bacteria, while a more violent 

tinued agitation, destroys them, 
— Electrical currents destroy the growth, 
the action of certain products of the electrolysis, 


P-88° aeh 


113 
ilic). There are some 


Se geccs val 70° ©. Goseaase F) (Thermophilic) 
Above these limits the members of the several groups are ki 


and each bacterium has its own thermic death-point. That of 
the varieties lies between 50° and 60° C, 

140° F.). Below the lower limit the growth is in- 

very low temperatures (—250° C,; —418° F.) hay- 

ing ‘been used without preventing the future development of the 


extremely resistant to higher temperatures. While 
live after exposure to 100° C. (212° F.), the 
earth microbes are killed only after exposure 

to steam heated to 115° C. (239° F.). 
Conditions —The essential substances for the growth 
water, carbon, nitrogen and oxygen, and certain 
carbon, they require already prepared carbon com- 


sugars, glucose, rose, lactose, ete., mannite, 
ee such ax are soluble in water. Most of 


ithe non, Fre oxyee tea fe 


Ba 
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i 
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Artificial Cultivation.—It is difficult and often impossible 
to study the growth of bacteria in their natural habitat. Hence= 
we have recourse to artificial media, upon which we can study the 
growth and morphology of the organisms and the various phe— 
nomena that it brings about in different substances. 

Media for Cultivation.— Uschinsky’s fluid is a non-albuminous 
medium : 


Wate oo cae Go Sea BRR 1000 ce. 
Glycerin... 2... - . . . 380-40 gm 
Sodium chlorid ......... 5-7 gm. 
Calcium chlorid . . 2.2... . 0.1 gm. 
Magnesium sulphate ...... 0.2-0.4 gm. 
Calcium phosphate... .... . 2.5-3 gm. 
Ammonium lactate... ..... 6-7 gm. 
Sodium asparaginate ....... 3-4 gm. 


Bouillon.—W ater, 1000 cc. ; lean beef or veal, 500 gm. ; salt, 
10 gm.; peptone, 5 gm. The beef is soaked in water and then 
filtered. To the filtrate are added the salt and peptone, and the 
whole boiled for some fifteen to twenty minutes. It is then 
rendered slightly alkaline and filtered and sterilized. Ordinary 
beef-extract may be substituted for the fresh meat. Growths of 
bacteria in this medium are not especially characteristic, but in 
some specics important differences appear. The liquid may become 
clouded or remain clear, the growth settling to the bottom of the 
tube as a flocculent deposit. The presence or absence of any 
growth on the surface of the bouillon (a membrane or mycoderm) 
is noted, as is also any change in the reaction. 

Peptone solution, prepared in the same way, but omitting the 
beef, is of use in is determination of the indol-reaction (see 
Bacillus typhi abdominalis). . 

Liquid blood-serum is rarely employed. 

Mik, slightly alkaline and to whiel a small quantity of litmus 
or lacmoid may be added, is employed in determining changes of 
reaction and the action of caseating ferments. 

Extracts of many vegetuble substances are also used, as hay, 
potato, brewer’s malt, ete. 

Potato-extract, prepared by rubbing up 500 gm. of potato in 
500 ce. of water, dueenting and diluting to 1000 cc., and adding 
40 ce. of glycerin, is a good culture for the Bacillus tuberculosis. 

Solid media.—The two most important solid media are gelatin 
y-agar. ‘These are used in 10 per cent. and 1 per cent. 

respectively, in bouillon. Many bacteria produce a pro- 
teolytic ferment that liquefies gelatin. Other distinctions also are 
met with in cultures upon this media. 

Blood-serum is placed in test-tubes, slanted and sterilized for 
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iquid serum one-third part of bouillon containing 1 per cent, of 
id vet is carefully to olidify thet yerum ona 
= * ir sterilizer, and then sterilize in steam 
on three 
nce ato ce ahafosey added to these media, may be 
Bae Nea Poe ee ver Oc oe Varios ferments HS 
lycerin cent.) added to agar-agar forms medi: 
for the sowth of The oder hag ia 
Potatoes and other vegetables, cut in the form of half cylin- 
ders, are also used. < 
Inoculation of Media.—In stud ving the growth of micro- 
a portion of the culture-fluid, or other substance to be 
is transferred to the various culture-tubes. To do this 
i Sse) isemployed. This is most conveniently 
jum wire one to one and a half inches in 
ith looped end, and fastened into the 
|. It should be an invariable rule to 


ia the transference of a loopful 
is made to the culture-tube. 


ie 
With pure cultures but a minute quantity is trans- 
however, large amounts, even } to 1 ce., is 


the of the rate colonies cultures on 
Sista adios hia esodiam t-meliod and then 
not destructive to the bacteria ; 40° C, 


) for ar 
ut lass dish 
by acestivonieinee” an 


easily isolated 
cultures are used, or 
uisite dilution 


ie 


ue 


ba ig of the solid epee on the 
it is necessary to make a num 
definite quantities of the med 
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culture must be employed in the dilution. Sterilized pipettes 
are used in the process of diluting. 

Anaerobic Cultures.—These are made by growing the inocu- 
lated tubes or plates in the absence of oxygen, either by exhaust- 
ing the air or by replacing it by some inert Lica ota 
hydrogen, Many tubes have been especially devised for this 
purpose. A more convenient method is to make a deep puncture 
in a gelatin or agar tube, and then preventing the BSorp eee of oxy- 

n by nearly filling the tube with melted sterile um. It has 
eae also proposed to inoculate the surface of such « tube with a 
culture of a strict aérobic microbe. Glass tubes of small caliber 
and a foot or more in length, and filled with inoculated melted 
media and sealed in a flame, give good results, 

Aérobie cultures grown in the absence of oxygen do not form 

, and may be destroyed by a subsequent temperature of 80° 
. (176° F.), thus permitting the sporogenous anatrobie forms to 
develop in pure culture. 


FUNCTIONS AND PRODUCTS OF BACTERIA. 


The study of the substances that result from the action of the 
life of bacteria and the changes that they produce in their various 


media of growth is really a branch of organic es The 
function of bacteria is essentially a destructive one. ey split 
up the higher nitrogenous and non-nitrogenous compounds into 
simpler substances. — | 

he various substances that are found in the media of bacterial 
growth comprise: ., the components of the bacterial cell proper, 


as the proteins; the secretions of the cell, as the ferments; 
and iS jenkeances that are the result of the action of microbes 
upon the medium of growth. 
1) The first group has already been spoken of (see 186). 
¢ proteins may produce suppuration ( way fever 
), or they may be the cause of an inflammatory 

The own examples are mallein, Jerived 
uberculin, from that of tuber- 
ijected into animals suffering 
‘is, but have no, or at least 
s, Other proteins are shown 
lous animals. In practice the 

Lof much worth, 
neludes the ferments and 


; a complex body about which we 

‘ it produces, By its 
ence, and pre - into intimate chemical com- 
bination, it possesses t ow ng up more highly organ- 
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momponde into simple, 


or hay i 
tats it de ety to the spl er Nes facts that 
bactericidal substances, such 24 phenol cent.), chloroform, 
lary isc have to setiece onl thon, and that, cultures eed. from 
bacteria filtration still possess er eeetts power, The 
platy = may Pa et iermawlation, ba the term is sian 
especiall to ir effect non-nitrogenous com) 
partioalatiy the carbohydrates. The result OF fanmentaticn “upon 
nitrogenous material ital eA ac ae generally bee 
with, often wil formati odoro! 
see out, ion us gases 

The principal bacterial ferments are : 

Proteolytic Ferments—These transform albumins into more 
soluble and diffusible substances. One form very often met with 
wes oa liquefies gelatin, This acts in an alkaline medium, 

is therefore akin to the animal ferment trypsin. This lique- 
iim of the gelatin affords a means of distinguishing many species 


(fo a transform the starches into si 

and are found in many bacterial cultures, a5 of Bacillus Taallae 
Bacillus nis, ete. 

Ferments.—These the non-fermentiscible su- 

peta ee grad that undergo direct fermentation. Such ferments 

are found, for instance, in cultures of Spirillum cholere and 


Emulsifying Perment.—This is formed by but few microbes. 
One | is Micrococeus pyogenes tenuis. 

Perment.—One of the means of differentiation of 
bacteria ix the coagulation of milk used as a culture-medium for 
the bacteria under observation. ‘This coagulation is due not to 
Shi pelt the medium, but to the action of a ferment, 

microbes produce a ferment that has the 
Bower rman this coagulum when formed (casease); and 
ts—the coagulating and the dis- 


t both ferment 
oe ferments are such as break up urea into ammonium 
acid into gl | and benzoic acid. 
D split the fats into glycerin and the fatty 


Bi 
Outing and nitrifying ferments are other less important 
f Fe nts.—The single or combined 
causes certain special kinds of fe i 
ipal substance produced. Alcoholic, 
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lactic-acid, and butyric-acid fermentation of the sugars, acetic- 
acid fermentation of alcohol pean acidi lactici, Bacillus butyri- 
cus, Bacillus acidi butyrici, Bacillus aceticus, etc.) ; cellulose fer- 
mentation with the production of carbonic-acid gas and ammonia ; 
nitrification, due to the oxidation of ammonium and the production 
of nitrates (Winogradsky’s nitromonas) and nitrites; mucoid fer- 
mentation of glucose und invert-sugar are examples, 

(8) Substances produced by bacteria from the culture-media 
and tissues are varied and numerous. Besides those produced 
the various fermentative processes there are: the products 
digestion of albumin, albumoses, ne, etc, ; the ptomains ; ni- 
trogenous substances, as leucin and tyrosin, methyl-, dimethyl-, 
trimethyl-, cthyl-, propylamins ; organic fatty acids, formic, acetic, 
propionic, butyric, margaric, lactic, ete.; certain aromatic eom- 
pounds, ax indol, phenol, kresol, skatol Ha a hydrochinon, 
ete.; and finally, hydrogen, carbonic dioxid, ydrogen sulphid, 
ammonium, water, etc. 

Toxins.—Further, the pathogenie bacteria produce both by 
analysis and synthesis certam toxie substances which are akin to 
the poisonous venom of certain serpents and other animals, and to 
certain poisonous principles of plants, as abrin and ricin. These 
are of indefinitely determined character, and act deleteriously upon 
the organism only after the lapse of a certain time—a period of 
incubation. They are considered the specific towins of the several 
bacteria, According to some, these give all the reactions of 
albumin, and have been termed tovalbwmins (Brieger). It is 
probable, however, that a toxalbumin is but an impure form of 
the true toxin, a combination of it and various substances derived 
from the medium of growth. Some authors regard it as an albu- 
minose ; others, as a pees Most recent investigators look 
upon the toxin as a ferment akin to the diastatic or hydrolyti 
ferments. Roux and Yersin, in their monograph on the Bacillus 
diphtheriw, hold this view. Many facts seem to support this 
theory, The analogous paolo action of the toxins and fer- 
ments, their common vrigin in the bacterial cell, their destruction 


(oxidation) in th presence of | ight, their precipitation by aloha 


their precipi rom solt by colloid bodies, their long 
imperfect di nt t is. High temperatures affect 
both si x destroyed at from 60° to 100° C. 
; pstances that have no effect 
ents are without action upon 
« that destroy the ferments 
ious to toxins. Both may be ab- 
i ie intestines, although pathogenic 
when raperitoneally, When the 
microbe edium, or in a non-albu- 
the toxic principle obtained 
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in its chemical reactions to a ferment. Most. im 
ly minute doses are effective. Fer- 
to the mass employed, and it would 
| act in almost imponderable amounts. Tt has 
yop gm. of tetanus toxin will kill a horse 
undred million times its weight; and 
tuberculin causes a reaction in a diseased man 
-—sixty trillion times its weight, Finally, both 
a definite period of incubation. Courmont and 
that by increasing the amounts of tetanus toxin 
were not able to diminish beyond a defi- 
Intent period. Blood taken from the animal during 
subsequent convulsions caused, when injected into another 
animal, an immediate tetanic attack. According to these authors, 
ferment, possibly not toxic in itself, is capable of elaborating 
the or colture-medium the tetanizing substance. 
Fate of Tozins-—It is certain that there exist in various cells 


the an jism certain oxidizing ferments by which the 
pains destroyed Not lof the ‘toxin hus nadie A pany 
inated unchanged through idneys in the urine and to 
extent the liver in the biliary secretion. Beside 
another method of defence of the organism 

against the action of toxin—the antitoxin (9. .). 
. bacteria form colors which give to 
pearance. Some attempt has been 
pigments roaring ‘te their’ solubility in 
Y t-forming bacteria themselves are 
pigment is a component of the bac~ 
when the coloring-matter is an 


remai parachromo- 


ne 
: 
z 


fi 


of appropria' 


woe) mechanical or (6) histol i 
r least in importance. (a) Sometimes 
or lexs completely occlude small 

dary changes in the ti 

the obstruction i: 
blood-vessel and various 
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quential disorders. (6) The histologic changes occasioned by 
bacteria are proliferative and destructive, among the latter being 
various degenerations and necrosis. The proliferative changes 
may be non-specific or specific—that is, there may be simply 
proliferation such as occurs from any irritation ; or may be 
areca! forms of proliferation more or less characteristic in extent, 
istribution, and nature of the individual micro-organism. This 
is seen in the characteristic lesions of tuberculosis, glanders, 
rhinoscleroma, etc. The cellular degenerations and necroses occur 
coincidentally or subsequent to the proliferative changes. On the 
contrary, in many cases the first effects of bacterial invasion seem 
to be degeneration or necrosis of the tissues immediately around 
the organisms. 


EFFECT OF TOXIC PRODUCTS OF BACTERIA. 


Bacteria usually gain entrance into the animal body through 
some lesion of the epithelial layer, often the result of traumatism, 
Sometimes the microbes find in certain cavities of the body fayor- 
able conditions for growth, as in the pulmonary or alimentary 
tracts, and there ale gaye ear their toxins. 


Intoxication and I .—In one class of diseases the 
infecting microbe remains localized at the point of inoculation, and 
is never or only exceptionally found in the fluids of the body, the 
general symptoms of the disease being due to absorption of the 
toxic products. Such are true Intoxications, In other cases the 
microbe is found circulating in the blood throughout the body 
and finds lodgement in most of the organs, These are called Ji- 
fections, Tetanus is the type of the first class; anthrax, of the 
second. There is, however, no distinct line to be drawn, for the 

fections are due to the toxins and other toxic 

le some bacteria always produce pure intoxications 
of them under varying conditions, cause 
ns. This difference is due to a 

Sither the microbe is weak in toxin- 

sistance of the tissue too great. The 

motactic (see Taiennet 


invades the animal 
powerful toxin; an pera 
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ropes tunes may be absorbed into the general 

a condition known as results. The 

ium itself ma; pearaveds te eer without 

to secondary collection '. termed 
‘When, however, the microbe Re axeted to various 
body and there gives rise to secondary suppuration, 


it takes place in the formation 
Plies From this point of 
and its production by various 


mesa 12 the present state of our knowledge of the 
Sanaa it is most difficult to give a precise defini~ 
‘Tt denotes that condition b an organism which 


trust the tack of ceria and their toxic secre- 

‘ibility, An animal 

: Peseta. f(s \nieatlon 13 sal to be immune, and 

— ny ae 


: ive to anthrax, while other species of sheep 
rae to this infection. ‘The lower animals in 
| seem to be pe cperely immune against certain diseases 
* ‘ ilis. Immunity may be produced 
Tamir) Immunity), or by arti~ 
munity). Tt may be ike result 
kab pg ie the virulence of 
ly reduced, as in the vaccines 
cultures, the living organisms hay- 
means ; or of filtered cultures, 
ia-serum ; or of the serum of ani- 
‘abe aery immune by these methods, In the 
Vege is more lasting and seems to be a 
Pee Sree (Active Tinmmnity), while in 
(Passive Tumcanity). 
asserts itself against Voth the infect- 
toxin, as in the rat with regard to 
nd Chae but more often an animal is 
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tuberculin without effect upon a healthy animal that is very 
susceptible to tuberculous infection, Most commonly natural 
eae exists toward the infecting microbe and not its toxin, 

Me of Immunity.—In many cases the fluids of 
the animal organism prevent the growth (inhibitory action), or 
wholly destroy the bacteria (bactericidal action). Thus the bi 
of the naturally immune rat is bactericidal to the anthrax bacillus. 
Very many examples of this coexistence of immunity and bacteri- 
Ruel pies of the blood can be given, and some authorities suppose 
this to be the ral explanation of the mechanism of immunity, 
According to Buchner, this action is due to the presence in the 
blood and fluids of the body of certain albuminous bodies, which 
he terms Alerins, These are probably leukocytie in see and 
are not specific in their action, but protective toward all micro- 
organisms. ‘This coexistence of bactericidal action and immunity, 
however, is by no means universal. Rabbits, for instance, possess 
a bactericidal blood-serum, but are not naturally immune to 
anthmx ; while, ou the contrary, the adult dog is immune to this 

isease, though its serum has no effect upon the Bacillus anthracis, 

Another theory asserts that the inhibitory effect of the serum 
causes some change in the vital properties of the bacteria, Cul- 
tures of bacteria in the serum from immune animals seem to show 
some such effect, but this is probably due rather to the immuniz- 
ing action of the serum in which they are suspended, as bacteria 
freed from this by filtration may show no such physiologic 
degeneration. 

The theory that has influenced our ideas of immunity more 
than any other is that of Phagocytosis of Metschnikow. He holds 
that the destruction of the microbes in the animal body is to be 
pe not by the conditions of the body-fluids, but by purely 
cellular activity. The infecting microbes are taken up by certain 
cells of the organism and are destroyed by intracellular digestion. 
These cells—phagocytes—are of two kinds; the mobile macro 

hages including the mononuclear and polymorphonuclear lea- 
tes ; and the fixed macrophages, including the vascular endo 
thelial cells, the cells of the bone-marrow and spleen, certain 
connective-tissue and liver-cells, and even those of the nerye- 
and musele-tissue. After ion of a culture into the subeu- 
taneous tissue turally or artificially immune, he 
noticed that | Il taken up by the leukocytes, 
“se mm ing and virulent, and were not 


etschnikow regards as fully estab- 
fact that an exudate containing 
is capable of produei 


ng infection in susceptible 
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peritoneal fluid of the ‘ive substances. It “is not a gene- 

ral and occurs only after intraperitoneal injections, 
constantly. 
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t is certal it phagocytosis occur al 
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ene eae ‘ible ote) na such intra- 
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producing this are the result of the destruction of the 
is), either within the animal body or after 


Antitoxin—Immunity is manifested in two 

the microbe or against the toxin; and the sub- 

at #0 act are therefore anti-infectious or antitoxic. One 
condition of immunity by supposing that the 

body become accustomed to the poison (the old theory 
blood-serum, however, may be extremely anti- 


paaieee say auiitoxie properties, and numerous 
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Toxin-immunity exists naturally in some individuals against 
certain animal poisons, such as the ewes! of snakes, scorpions, 
ete., and chemical poisons and alkaloids, as arsenic, abrin, ricin, 
ete. It may also abe developed by frequent exposure to such 
poisons. Similarly, immunity against the toxin of a bacterium is 
produced by the injection of gradually increasing doses of the 
microbe and its products, Either a culture which has been steril- 
ized by filtration or by heat, or one containing bacteria of very low 
virulence, is used for the first injection. Preferably, small doses 
of the toxin freed from microbes by filtration are used. The doses 
are then increased until the animal is able to react against a small 
injection of the pure culture, and this is then given in increasing 
quantities. An animal thus treated is often able to withstand tre- 
mendously | doses of culture. Curious and at present unex- 

lainable conditions often arise, For instance, the antitoxin may 

isappear from the blood of an animal thus artificially immunized 
without any loss of immunity, and some animals die from the dis- 
ease whose blood is still extremely antitoxic, a condition, as it is 
called, of supersusceptibility, These few facts seem to point out that 
immunity cannot be due to the antitoxie action of blood-serum. 

Formerly Behring explained all toxin-immunity as a histogen- 
ous immunity : that is, that the tissues of the body become aecus- 
tomed to the toxin, a sort of Mithridatization. Later, however, 
he regarded acquired immunity, both active and passive, as an 
hematogenous immunity and due to the action of an antitoxin. 

Antitoxin is probably a modification of the toxin by cellular 
action, or a substance elaborated by the cells under the stimulation 
of the toxin. 

Electrical Production.—Some investigators have been able to 
produce antitoxin i vitro by the action of cither the continuous 
current or the rapidly interrupted direct current on the toxin, If 
this is so, the fact would point toward a direct modification, 

Action of the Antitorin.—It was at first thought that the reaction 
between toxin and antitoxin was a purely chemical one, but prob- 
ably, as in bacterial immunity, it is an indirect one. A mixture of 

e-toxin and its antitoxin which has no effect when injected into 
an animal, if iously heated to 70° C. (158° F.), may cause the 
posed that the antitoxin is destroyed 
at that temperature, w not. The death of su 
ora i Is i 


i nt in the body, normal and im- 
mune, are is of Hankin or the alexing of 
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proteids present in the normal animal y) an ns— 
those in the body of the immune animal. The former ct bacteri- 
eidal and icidal, destroying the red and white blood-cor- 
; and are easily destroy: ye: a temperature of 

55° C, (131° F.), The Thats e true antitoxins, are neither 
bactericidal nor globulicidal, and withstand a temperature of from 
In their other chemical reactions 


further divides the sozins and phylaxins, according to 

piettas thay ict against the microbe itself or its toxin, into myco- 
and toxo-sozins and myco- and toxo-phylaxins. 

‘There is « certain amount of immunity that can be produced 

by the jon of substances that have an attractive power for 

microbes tive chemotaxis), such as salt-solution, peptone, ex~ 


oe aibetpeits and non-specific 

tween ific and non-speci 
i eed, it is megaible if our present 
the whole subject is sufficient to allow us to formu- 

immunity. 

ntitoxin is probably eliminated through all of 
Tt has been found in the urine and to a 
milk. Bri and Ehrlich obtained a quite 
form of antitoxin by precipitation of the casein by 
ammonium sulphate and purification by dialysis. As in the case 
of toxins, the whole of the antitoxin seems to be carried down by 
the precipitated colloid casein. 


DISEASES DUE TO BACTERIA. 
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DISEASES OF CERTAIN BACTERIOLOGY, 


SUPPURATIVE DISEASES. 

Definition.—Under this heading we include for the present 
various forms of suppurative inflammation, such as furunculosis, 
abscess-formation, and allied diseases, like osteomyelitis, endocar- 
ditis, ete. 

Etiology.—a variety of organisms have been found to have 
the power of producing suppuration. Among these the staphylo~ 
coecus Broup is most important. The Streptococcus pyogenes seu 
erysipelatis is also of great significance ; less pape the Dip- 
lococcus pneumonim, the Pneumobacillus of Friedliinder, the Ba- 
cillus pyocyaneus, the typhoid bacillus, the Bacillus coli communis 
or the Bacillus pyogenes fotidus, the gonococens, and, others, 
Some cases are due to a single organism ; in many there is double 
infection. 

1, The Staphylococcus Group.—Among these have been de- 
scribed three important forms, the Staphylococcus pyogenes 
aureus, albus, and citreus. 

The Staphylococcus pyogenes aureus is a minute, rounded 
body about 7; tol y in diameter, having no motility and not 
forming spores. When found in the tissues the cocci are apt to 
be associated in clusters, whence the term staphylococcus (Fig. 79). 


pyogenes albus (Jakob), 


Sometimes they a H pairs, and may thus present a re- 
semblance 0 rfaces, however, are flat 
instead of se Wil i. The 
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colony develops, with at first a whitish but soon an orange-yellow 

color. The growth in gelatin causes rapi Tiquetattion and the 

‘ipitation of orange-yellow particles. wth is best ob- 
but may be secured at lower di 


Pathogenicity —When pure cultures are injected into animals 
abscesses are produced hy ® fatal termination may follow. In 
yey eae 

and other ca terial emboli 
are discovered. “Multiple abscesses may be pie The aes 
readily loses its virulence, as in the case of those found, upon the 
skin of healthy persons, and in other accidental situations. When 


mbbed in a virulent state into the skin of man it produces ab- 


ix practi- 
morp! , but in culture 
th. Tt has been found 
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members is larger than the rest, suggesting arthrospores. Upon 
artificial media scanty but rather characteristic growths are ob- 
tained. On the gelatin plate there are formed small, translucent, 
whitish or yellowish colonies of irregular outline. The gelatin is 


Fin. #1.—Streptococeus pyogenes (Jakob). 


not liquefied. Upon agar a very thin, transparent growth forms 
around the line of inoculation. It consists of separate colonies 
which do not become confluent. 

The distribution of the streptococcus is much the same as that 
of the staphylococci, though it is less commonly discovered about 
the healthy body, It may, however, be found upon the mu- 
cous membranes or in the various secretions or excretions of the 
body. It is probably a strict parasite, multiplying only within 
the living organism. 

In disease it has been found in various forms of suppuration, 
such as phlegmonous forms of inflammation of the subcutaneous 
or submucous tissues, either alone or in association with other 


persons p» I h, or in the course of infectious 
diseases, s, or influenza. To the clinician, 
distinguishable from that of diph- 
alone serves to establish the 
in all cases of erysipelas, 

ther exudations. 
streptococci derived from 
suppurative 8 ‘ las are injected into rabbits 
erysipelatous inflai i It, Subcutaneous injections, 
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however, may cause no local or general symptoms in mice or rab- 
bits. It would seem that animals are rather resistant. 
Pathologic Physiology.—When injected into the subcu- 

taneous tissue the staphylococcus produces local effects. The 
organism may become liberated, gain entrance to the circulation, 
and produce widespread results; but it does not seem to produce 
toxins that cause generalized results. The effects of the staphylo- 
eoccus seem to be due rather to a certain poisonous body con- 
tained in the organism itself. This has been termed the bacterial 
protein, and it seems to belong to the group of alkaline albumin- 
ate. This body by its chemotactic effect causes the leukocytic 
acumulations found in suppurative inflammations. The same 
boly, or perhaps others, appears to have a simultaneous irritative 
and stimulating influence upon the fixed connective tissue of the 
pt leading to proliferation. The staphylococcus also leads to 

liquefaction in the tissues, as in gelatin, but whether directly or 
through the accumulation of bodies derived from leukocytes is 
uncertain, The defence of the organism against the staphylococ- 
cus is partly mechanical and partly vital. The leukocytes prob- 
ably swallow a_ certain Tuas of organisms and cause their 
destruction, while soluble bactericidal bodies, probably albumin- 
ous in character, seem to be produced in the course of the infec- 
tion. These have been termed alexins, and are largely derivatives 
of the leukocytes. 

_ The streptococcus would seem to be more active in the produc- 
tion of soluble toxins than the staphylococci. The toxin has been 
mate by inoculating small quantities of bouillon with virulent 
coi, allowing these to grow for several weeks, and then destroy- 
ing the organisms by heat. The injection of the toxins thus 
produced leads to local and general reaction. An antistreptococcie 
«run has also been produced, and seems to possess some power to 
combat infection with the organism in question. 


Other Organisms of Lesser Importance. 


The Bacillus pyocyaneus is an occasional pathogenic organism found in 
pus having a bluish or greenish color. The bacillus is small in size, fre- 
quently occurring in chain-formation, and is actively motile. 

Upon artificial media it produces ‘colored growths and a soluble pig- 
ment, which gives to the culture-medium for some distance from the growth 
greenish, or in some cases a dark-blue, coloration. The organism in pure 

ture is highly virulent, producing intense suppurative inflammations. 

The Bacillus pyogenes feetidus is probably identical with the Bacillus coli 
communis, or is at least a close relative. These organisms, as well as the 
typhoid bacillus, the Diplococcus pneumonie, the Diplococcus meningitidis, 

and the Pneumobacillus of Friedlinder, are referred to elsewhere. 

Micrococcus Tetragenus.—This form is a micrococcus from 1 to 2 » in 

diameter, and receives its name from the peculiar association in groups of 
four. It occurs in the sputum and contents of cavities in pulmonary 
phthisis, and occasionally elsewhere. It may give rise to general kepsis. 
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GONORRHEA. ss 

Definition.—Gonorrhea is an infectious inflammation of the 
urethral or other mucous membranes due to a specific organism, 
the gonococeus of Neisser. 

Etiology.—There is no doubt that the gonococeus is the 
specifie cause of gonorrhea, This ism is a micrococcus, 
usually arranged is pairs, the obi, pene tes each being 
lightly concave. Ths arrangement has su 


tion “ Disoait-ebaped * diplococeus (Fig. 81). scene groups 


Fin. §1.—Pus from gonorrhen, showing gonoeoce! (Jakob). 


of foe igi are found, wale in eae eases ie cocci occur 
singly. e organisms are abundant in the pus of acute gonor- 
rhea, less ost | in advanced stages, in the pus of gonorrheal 
salpingitis or other conditions, and may not be discovered at all. 
They generally occupy the pus-cells, lying in the + eee and 
occasionally within The nucleus, in call numbers or so abun- 
dantly as to fill the e | uniformly, In the tissues the same intra- 
cellular (eee is usual, but here, as in the free pus, some organ- 
isms may generally be found between the cells, The gonocoocus 
stains readil with ordinary solutions of anilin dyes, but is readily 
decolorized by Gram’s ata 

Cultivation of the gono il 
ever, be obtained 
and agar-agar, n or 
growth in bl ine color 
that coals 0 surface of the oe ium ; around 
the colony m: b n irregular and inconspicuous 
extension, 
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Ses cepa evens bere) ed telstra ular poate is not 
pay Nessnnes of bacteria, ‘The failure to stain by 
Gram’s method and the fail i media are 


ritis may, however, be 
onganisms; the specific form teers orrhea is 

probably always due to the gonococeus. Secondary lesions, such 
as i arthritis, peritonitis, conjunctivitis, endo- 


tion, and the organisms tend to penetrate deeply into tissues, 
Pathologic Physiology.—Gono: 


rrhea is in most cases w 


Definition.—There are a number of forms of inflammation 
pulmonary tissues to which the term pneumonia is appli- 
‘The most definite form of diseaye is that spoken of as 

i or lobar pneumonia. In its typical form this 
g ized disease. It is infectious, more 
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lated animals, it is commonly 5 Regeotre? paw tla i Seen ee 
the organisms adjacent, and the poin' 


Fic. S2—Diplococcus pneumonie tn the blood (Frinkel and Melter). 


and the group is surrounded pany a transparent capsule, which does 
not take stains and therefore becomes conspicuous (ig. 83). 
Sometimes a number of the o} 


grouped in chains, so that the name 
tococeus pneumoniw has been 
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highly probable that it is the usual cause of pneumonia, The 
wey is frequently found in the saliva of healthy persons. 
When this is introduced into animals, particularly abla the 
animal dies, with evidences of rapid sepsis. The post-mortem 
shows some fibrinous exudate and occasionally a little pus at the 
point of inoculation. The sj is enlarged, and bacteria of dis 
tinct lanceolate-form and with capsules are widespread throughout 
the body. Injections of Inng-tissue or of pneumonic spntum pro- 
duce similar results, and the pepnien in pure culture likewise 
causes this form of septicemia. It has been claimed that injection 
of the diplococei into the trachea will produce true pneumonia in 
suseeptible animals. ‘This remains to be proved more definitely. 
Besides the diplococcus there are certainly other elements which 
contribute to the causation of the disease, else the frequent occur- 
rence of the micro-organism in question in the saliva would make 
ia a much more common affection. ‘The nature of the 
contributing causes are, however, obscure. Exposure to cold, 
general of the system, traumatism, alcoholism, and 
other eauses certainly predispose or help to determine the ocour- 
rence of the disease. These causes may act by temporarily 
increasing the virulence of the diplococcus or by lowering the 


resistive power. 
Pathologic Anatomy.—(See Diseases of the Lungs.) 

Physiology.—The diplococeus produces, in the 
, local lesions of the lungs; and, in the second place, 
i ear ten by toxins of dep pe ae The 
organise ver, gains aceess to the and may pro- 
duce secondary lesions in other organs. Infection with the diplo: 
eooeus of pnenniopia causes a pronounced reaction on the part of 
the blood in the form of Keak osy toate: This is not invariable, but 
is usually seen. After the attack of pneumonia there is temporary 
immunity, and it has been claimed that animals may be immun- 
ized for considerable lengths of time. This, however, is nheertain. 

No definite antitoxic substance has thus far been secured. 

The ie gua in Other Diseases.—The Diplococens 
prenmonia been found in various conditions complicating 
poeumonia, and occasionally without the existence of a previous 
ermupous pneumonia. Among other lesions, meningitis, pleurisy, 


the serons surfaces, abscesses, 


OTHER FORMS OF PNEUMONIA. 


F varieties of pneumonia may be mentioned 
’ the tubercular form, and variou 
lular, partly fibrinous, par 
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or hemorrhagic, A number of different organisms may be found 
in such cases, and some of these may be of etiologic importance 
in certain cases. 

The Bacillus Pneumonie of Priedliinder.—This organism was 
regarded at one time as the cause of croupous pneumonia. It is 
probably in most cases an accidental associate, though it may 
occasionally be the cause of catarrhal or irregular forms of pneu- 

monia. It oceurs as a distinct bacillus, 
usually in pairs and surrounded by a cap- 
sule like that of the diplococeus (Fig. 84). 
Sometimes it may form chains of three, four, 
or more organisms, Tt stains well with the 
anilin dyes, but is decolorized hy Gram’s 
method. A characteristic culture is ob- 
Me ticartratahiee tained in gelatin, The puncture-culture is 
characterized by a luxuriant growth at the 
top and a considerable vegetation all along the track. This leads 
to a nail-shaped growth. The gelatin does not liquefy. Upon 
agar a considerable whitish or yellowish growth occurs upon the 
surface. There is formation of gas in media containing glucose, 
and often also on potato, 

In catarrhal pneumonia this organism may be discovered, or 
the various forms of staphylococcus or the Streptococens pyogenes ; 
more rarely the influenza-bacillus, the Bacillns coli communis, the 
typhoid bacillus, and others are discovered. In some of these 
cases the disease may be the result of double infection, 

Tubercular pneumonia, in which a uniform pneumonic process 
is found in the lungs, may be due to simple infection with the 
tuberele-bacillus, or to mixed infections. 

Irregular pneumonias may be of varying pathologic type, and 
may be oceasioned by a great variety of organisms. No satis- 
factory classification can be attempted, as the limitations of the 
term pneumonia can seareely be established. 


RHINOSCLEROMA. 


- observed in central Europe. 

Tt present lar thickening of the skin of 
the nose a sot reads to the neighboring tmu- 
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sent hyaline ion, The micro-organism resembles the 
bacillus of F: me bat wlike this, stains well by Gram’s 
method, and when culti upon blood-serum or agar retains its 
cape. Tn other respects the two forms are identical. Tnocu- 

periments fae th thus fax failed to produce the disease in 
animals, 


DIPHTHERIA, 


Definition.—Diphtheria is an infectious and contagious dis- 
ease caused by a specitic bacillus. 
rhe B Bacillus diphtherie was discovered by Klebs, 
and more accurately studied by ler, and. is therefore called the 
Klebs-Laffler bacillus. ‘This ‘organism i isa rod about the length 
of the tubercle-bacillus and twice its thickness, with somewhat 
swollen ends. It is readily demonstrated in the local lesions of 
the mucous membnines or skin, where it may be quite abundant ; 
the individual bacilli, however, are separate from one another, 
‘The organism is peculiar in its great eens of shape and 
size, particularly in pecsittanes (Pig. 85). Frequently one end is 
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(Léfiler’s stain—satura aqueous solution of 

jueous solution of potassium hydrate, 

1: “he ert stain.) The stained specimen 
Sasa errata ot 


the bacillus very clearly, The rounded 
deeply than the shaft of the ba 
hat a diplocoecus, Ni 
jam the appearance 


la and the bacillus 
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upon blood-serum, especially such as contains a small amount of 
inca: Upon this medium there is formed within six, twelve, or 
twenty-four hours a thin, whitish or yellowish-white layer of ir- 
regular outline, and often showing separate smaller colonies around 
the edge. A small portion of the colony may be removed and 
stained, and the diagnosis thus established with ease in a short 
time. Other organisms found in the throat are slower in growth, 
and do not therefore interfere with the diaynosis. 

-—When cultures in bouillon are injected beneath 
the skin of a guinea-pig a fibrinous inflammation with more or less 
widespread edema results,and the animal dies in from twenty-four 
to thirty-six hours. Necrotic foci in the liver and other organs 
are found post-mortem ; the neighboring lymphatic glands are 
enlarged. If the animal survive, paralysis may make its appear- 
ance, as in human beings recovering trom the disease, 

Non-pathogenic diphtheria bacilli are found in the erie of 
healthy individuals in some cases, as well as upon the hands, hair, 
or other parts of the body. These may differ from the virulent 
bacilli in being somewhat shorter and in growing more luxuriantly. 
Their distinctive character, however, is their harmlessness when 
injected into animals. The term pseudodiphtheria bacillus is un- 
fortunate, as it is probably the same organism, but one having lost 
its virulence by growth in an unfwvorable situation. Moreover, 
the name pseudodiphtheria bacterium was formerly applied to 
various organisms having nothing whatever in common with 
the Klebs-Liffler bacillus. 

Klebs-Laffler bacilli may be found in the pharynx of a person 
showing no i pn of disease. This means that the ism 
has not found a favorable soil for its development or no abrasion 
or opening into tissues that will support its growth. The bacil- 
lus may, however, thrive and multiply for a considerable tine 
upon the mucous membrane of such a throat, as it may upon food, 
dothing, or other infected material; 

Predisposing Canses.—Some isposition is necessary for the 
development of the ¢ rt this is personal, some indi- 
viduals being highly susceptible, others scarcely at all. In part, 
accidental Hons, such as pharyngitis, laryngitis, abrasions, 

vrable opportunity for the infection. 

4 ls, ves, und certain other animals is 
d the organisms are in no 
y occur in eats, and these 


rganisms are abundant in the 
nly exceptionally found 
ral_or nerve-lesions are 

The same is true of 


Tesions may be produced 





BACTERIA AND DISEASES DUE TO BACTERIA. 213 


injection of the toxin obtained by filteri bouill Itui 
ayy see y ing & bouillon-eulture 


Pathologic Anatomy.—Diphtheria is primarily « local dis- 
tha oo (hace oe at ab, ofthe a (ary snd 
ie. 


the mucous membrane or skin, and produces a pseudomem! 
‘This consists of fibrinows exudation in the form of fine granular 
material or a fibrillar network, in which are embedded the epi- 
ial cells and other tissue-elements and infiltrating leukocytes. 
‘The epithelial cells rapidly undergo coagulation-neerosis or granu- 
lar degeneration, as do also the connective tissues when the pro- 
coms extends beneath the mucosa, The blood-veasels become 
obstructed by thrombosis or compression, and the tissue is there- 
brane thus formed 


pe at the disease is Peateally eonbaed ee pene 
macroscopic is that of a whitish, dirty-yellow- 
jah, or brownish Past ncatcion the mucous lining of paers 
‘This begins as one or several patches upon the tonsil, and spreads 
Gees hed the neighboring parts. In other situations the appear- 
much the same. Inflammatory swelling beneath and 
around the diseased area is habitual. It is of great clinical im- 


lesions may occur in the course of diph- 
. ‘They are due to the action of the 


c an eee has been said, the disease is 
primarily local, and the ji nearly always remain localized in 
the superficial lesions. ‘The general manifestations—fever, pros 
tration, and the visceral lesions—are caused by, npelenone sub- 


stances elaborated by the at the bacilli. “ There are prob- 
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aay finally accumulate in the blood to such extent that the ani- 
becomes immune to the most virulent bacilli. The antitoxie 
substance or substances, or antitoxin, found in the blood and the 
blood-seram of immunized animals, will render other animals im- 
mune for a time, or combat and overcome the disease if already 
existing. Simultaneous injection of antitoxin and of many times 
the ordinarily fatal dose of toxin or diphtheria-cultures leaves an 
animal unharmed. Later, when the immunity has passed off, a 
small dose of toxin or culture without the antitoxin will kill the 
same animal. ‘The value of the antitoxin in animal experimenta- 
tion is beyond doubt. In the human being there is scarcely any 
doubt of its potency, though, of course, crucial experiments cannot 
be made, 

After an attack of diphtheria there is temporary immunity, 
but this passes off and successive attacks may thus occur in the 
same person, 


TYPHOID FEVER. 
Definition.—Typhoid fever is an infectious disease, with 
characteristic lesions of the intestines, and due to a specific 
bacillus. 
Etiology.—Certain predisposing features make individuals 
more liable at one time than another to this disease. It occurs in 


adolescence and the young, though rarely also in the old, Cli- 
matic conditions are supposed to play some part, and doubtless do 
have an influence. Typhoid fever is especially a disease of the 
temperate zones, and is most abundant in the autamn. Drai 

and other conditions affecting the surroundings of persons may 
influence the tir Sacre One attack usually confers immunity 


for the rest of life; exceptions, however, are met with. 

The Bacillus.—The Bacillus typhi abdominalis, the specifie 
organism, was discoyered by Eberth and isolated by Gaffky. It 
is a short baci! from 1 to 4 in length and 0.5 to 0.8 pin 
thickness. The ends are rounded and often somewhat plump. Tn 
culture these rods or bacilli occasionally form long chains, Bat in 
the tissues re never 0 arrang The organism is actively 
motile, this yell: hich there are eighteen or 
twenty attached to the phery (Fig. 86). When stained with 
alkaline methylene-b stains there are sometimes seen 
dark-colored s a f the organism. These were 
formerly regarded as re now recognized as areas of 

Hs unistances the condensation is 
formations are found at the 
ly 1, but decolorizes very 
to demonstrate in tissue. 
pid decolorization sometimes give 
re, as a role, found in clusters. 
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‘These groups may, however, be few in number, and thus difficult 
to detect in the 

Cultivation.—Artificial cultures of the bacillus have been ob- 
tained from the spleen and other organs, as well as directly from the 
stools and urine of patients suffering from the disease. They grow 
very well upon the ordinary culture-media, such as agar-agar, gel 
atin, and potato, the temperature of the body being most favorable, 


nalis, from an culture six hours old, showing the 
by ‘method ; % 1000 (Frinkel and Pfelffer). 


growth occurring at the ordinary temperature of the 
nm gelatin and agar there are formed ay whitish 
ch on close inspection with the lens show a granular 
appearance. This growth, however, is not distinctive. Upon acid 
4 characteristic transparent pellicle ix formed. This may 
nvisible except to the trained eye, but on scraping the surface 
with « platinum wire the pellicle can be raised, and on micro- 
examination it is found to be composed of bac Some- 
is yellowish or brownish. When cultivated in 
milk there is slight acidity, but lation does not occur. When , 
containing a little glucose practically no fermenta- 
Another feature of importance is the abse 
ion, the addition of potassium nitrite and sulphu; 
causing no rose color, such as occu 


bouillon-cultures 
ag ae omer P 
P ae entation has thus far 


few observers have succeeded in produc 
il hy feeding animals with typhoid 
fter the stomach and intestines have be 
soda and peristalsis has been checked 


but 
room, 
films, 


some 
U 
wi 
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In most cases injection of the typhoid bacillus has cee sep- 


ticemie manifestations, The constant occurrence of the germ, its 
absence from other conditions, and the absence of any bee germ 
as a constant accompaniment of typhoid fever, have led to the 
general acceptation of this as the specific cause. Moreover, its 
properties are such that the spread of the disease in the acknowl- 
edged ways is entirely compatible with the acceptance of the 
bacillus as the specific cause. 

‘The diagnostic features of the bacillus are plainly distinctive, 
except that the Bacillus coli communis has a puzzling resemblance. 
The latter, however, grows upon acid potato as a yellowish or 
brownish film, coagulates milk promptly and causes decided acid 
reaction, and is an active Lert nism when grown in 
a uscees: The serum-reaction of Widal is a recent and im- 
portant distinguishing mark. The serum from typhoid patients 
must not, however, be relied upon absolutely, as it may contain 
substances produced by the Bacillus coli as well as those produced 
by the typhoid germ (see Widal reaction). 

Distribution.—The typhoid bacillus occurs both within and 
without the human body, and doubtless multiplies greatly in the 
external world when the conditions are favorable. It occurs in 
the lesions of the intestines and in the intestinal contents, 
ially during the second and third weeks of the disease. It is 
usually less abundant, but often present in the spleen, liver, and 
kidneys; it may occur in considerable abundance in these o} 
when there are local complications. It also occurs in the lungs, 


after freezing and thawing several 
hs that prove destructive to most 
is germ. These features explain 
ral prevalence, ‘The organ- 

# patient suffering from the 

part also in the urine, sweat, 

not at once destroyed, contami- 
ete. may occur, and subsequent 
Is takes place through drinking- 
ected water or other matters have 
le that infection may occasionally 
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take place through the I by inhalation of dust. This must be 

very rare. Tieecutaatis Safes undoubtedly occurs in some 

instances in which the Sey dpe Kis Peace fever, 
Pathologic Anatomy.—' ions of typhoid fever are 

considered with the diseases of the intestines. “It is important, 

however, to add in ip dees rar 

in this disease asa result of the action of the bacillus, 

of toxins, Thus there may be focal necroses in th 


Hireet 


Sometimes jae infeetion occurs without specific lesions of 
the intestines, the disease in these cases presenting itself as a form 
of ie sepsis. In cases of intra-uterine infection this 
form is habitual, intestinal lesions being exceptional. 

Physiology.—The typhoid bacillus juces 

by its local action toxic substances whic iis rise to fever and 

1 as well as to secondary lesions. Brieger 

kel claim to have separated a specific toxalbumin, 

is be the poison or not, there is no doubt that some 

is present. During the existence of the disease the 

in some way as yet unknown to check its progress 

it to « termination at the end of four weeks, and 

nity is usually conferred. Whether or not there 
itoxie substances remains to be determined, 

importance is that studied by Gruber and per- 

‘These observers showed that the serum of typhoid 

; dilutions causes the bacillus in culture to clump or 

form small masses and to lose its motility. If the serum be added 

bouillon-eulture, the uniform turbidity of the latter is lost 

‘bacilli fill to the bottom asa sediment. Under the micro- 
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wate serum or partial reactions may be deceptive. Whether 
the Widal reaction is produced by a substance connected with the 
infection, or by substances concerned with immunization, is not as 
yet determined. The latter seems more probable. 


BACILLUS COLI COMMUNIS. 

Synonyms.—Bacterium coli commune. A number of organ- 
isms described under different names are probably identical. 
Among these are Bacillus Neapolitanus of Emmerich; Bacillus 
py fietidus of Passet. 

forphology.—The Bacillus coli communis is an organism 
almost exactly like the typhoid bacillus in appearance. It is rod- 
shaped, but sometimes elongated and filamentous, at other times 
(young forms) short and rather rounded—coceus-like. It is 
actively motile, and has flagella attached to the periphery of the 
bacillus. The flagella are less numerous than are aie of Eberth’s 
bacillus (three to ten), and the motility of the organism is less uni- 
form and active. It may be stained by ordinary solutions of anilin 
dyes, particularly with alkaline or carbolized solutions. It is de- 
colorized by Gram’s staining-method, The stained bacillus shows 
light-colored or unstained portions like those of the typhoid hacil- 
lus. True spores have not been detected. 

Cultivation.—The organism grows luxuriantly upon ordinary 
media. The most distinctive growth is obtained upon acid potato, 
An elevated brownish colo produced, which is usually easily: 

id culture in the same medium, 


be found outside the body in 
water. 

‘The bacillus coli is eapable of producing inflammatory condi- 
tions in ic Injected into the peritoneal cavity 
of animals it ‘ te fibrinopurulent peritonitis, and in 
other parts o vous effects. 

Tt has b H eases of the gastro-intestinal 
irinary system, and of other 
use of some of these, as the 

he same as those produced by 


has been found in sus- 
picions enteritis, in the distended 
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bacilli, 
It is possible that in dlicitis and in other intestinal diseases 
imilar conditions lead to increased infectivity, and thus cause an 
harmless ism to become virulent, In the cases of 
this organism has been found the specific 
se Hered feat peerlookel or en sisspeateal 

uring the rapid multiplication of the sa tic Bacillus coli. 

Peritonitis may result from cscape as bacillus throu; 
ruptured intestine or directly through the wall of the bowel. 

joe particularly prone to occur in cases of strangulation of the 
ines. 


Various inflammatory diseases of the urinary tract, such as 
itis, pyelitis, and pyelonephritis, seem to be occasioned by 


same gern. 
Finally, there are cases of peritonitis secondary to enteritis, 
itis, and other inflammatory diseases, apparently 


i phoid germ has been found to occur when 
of the coli bacillus are subjected to the action of serum 
animal inoculated with this organism or from a person 
with appendicitis or other diseases, either due to coli- 
OF acco! ied by such. Occasionally the coli bacilli 

aygelotinate and motility is checked by typhoid serum. The 
explanation of this may be that in certain cases of typhoid fever 
the coli bacillus is also active in the intestines, ati in conse- 
quence a mixed form of infection is present. 


CHOLERA. 
is an acute infectious and contagious 


a spirillum or vibrio. 
specific cause of cholera is the Spirillum or 


as the 

2 pw in length, and usually somewhat curved. ‘The term comma- 

hecillag is apptiod rm fherifign aceoun bof the latter fact. Tt is found 
the rice-water discharges of choleraic patients, a 
ranged the vibriones are 
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‘The demonstration of the cholera-spirillum is usually easy, 
ordinary stains color it intensely. Even the flagellum may ite 


Fs, S7-—Splritiusa of Asiatic cholera, from a boulllon-culture three weeks old, showing 
Spiel exbers of lang spuraier ie 1800 Hake end PS 


stained by the ordinary stains, though more definitely shown by 
methods, 

Cultivation.—The cultivation of the x pes is Spren, 

, Cultures may be obtain blood. 
serum, or other media, but. The pour outta is 
most characteristic. In puncture-cultures the 
growth occurs along the entire length of the 
puneture, but particularly at the top, where the 
supply of oxygen is abundant ; and the ae 
becomes liquel . This give rise toa liar 
nail-shaped or funnel-shaped formation (hig. ig. 88). 

growths first appear in the 
the gelatin as small granular whit- 
nd toward the surface, liquefy 
i posing ccckva aioe ee 
suggests 51 in 
To ler low Pores ay of the 
eee is eet th 

of the granules varying wil 

ture. Theb bottom “aie il 5 
we like that of a pike 
red glass, 

Jon or other liquid media 
itrites and indol, 
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acid leads to a reddish coloration. This may be extracted with 
chloroform or benzol, and “cholera-red” may be thus obtained, 
The cultures of cholera grow best at a temperature about that 
of the body, but they may thrive at much lower degrees of heat. 
Exposure to a temperature of 52° C. (125.6° F.) for four minutes 
may cause their destruction, bat ten or fifteen minutes’ exposure 
at 55° C. (131° F.) does not always prove destructive. 
may °thi in distilled water, or in water containing saline 
or tipon various forms of food ; upon clothing and the 
em resistance, however): met Sey mess, al has 
m as an objection to ikelihood of the organism beii 
the cause of a disease having such evident tenacity. = 
Pathogenicity.—The of the cholera-spirillum is 
now admitted universally. Reject: into the peritoneum of ani- 
mals it causes a rapid fall of temperature, abdominal tenderness, 
and collapse. ‘The peritoneum shows signs of beginning inflam~ 
mation, and the organisms are found in abundance within the 
cavity. It has been possible also to produce intestinal ahanees 
almost, if not, identical with those of human cholera in animals by 
arresting the \iriarpery of the intestines with injections of opium, 
rendering the liquids of the stomach alkaline with sodium carbonate, 
and then feeding cultures. In man a few auto-infections have 
been practised, the experimenter swallowing cholera-cultures. In 
one case at least typical cholera was admitted by Pettenkofer, the 
opponent of the acceptance of this germ as the 


in Cholera.—Certain climatic conditions 
of the disease. ‘Thus it is constant in cer- 
ani thence when the conditions 
le. The evidence shows that the germ is carried 
cor by infected food and the like. Th 
warm seasons of the year, and an epidemic is 
brought to a close by winter frosts. 

Individual preteen ips a part in the occurrence of the 
disease, for eae is destroyed by the acid gastric seere- 
tions, and is re most likely to oceur when gastro 
intestinal derangements furnish a favorable predisposition. 

1—The lesions of this disease are 
inal tract, and will be described in the appro- 


of other organs are met with in severer 
the circulation of toxic substances produced 


cholera-patients and fr 
and the relations of the 
Tt is certain, however, tha 
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‘The same test is 
to Asiatic cholera. The rapid and copious intestinal dich 
cholera lead to considerable inspissation of the blood, and doubtless 
contribute to the causing of some of the symptoms of the disease. 
Examination of the blood during the height of the malady may 
show greatly increased numbers of red blood-corpuseles, 


Organisms Resembling the Cholera-vibrio. 


Spirillum of Finkler and Prior.—This organism was discovered 
4 the investigators, whose names it bears, in the stools of a ease 


cholera nostras. It resembles the vibrio of Asiatic cholera in 
its shape and somewhat in its manner of growth and its produe- 
tion of the indol-reaction. It differs, however, in being somewhat 
longer and more slender and in coagulating milk when this is used 
as the culture-medium, The growth upon gelatin is more rapid, 
so that within twenty-four hours in the case of a puncture-culture 
the liquefaction has proceeded so fur all along the puncture that an 
elongated sac-like excavation is formed, in which turbid liquid is 
contained. It has not yet been proved positively whether or not 
this organism has an etiolo elation to cholera nostras. 
Spirillum Tyrogenicum. is is an organism discovered in old 
cheese by Denecke, It resembles the last-named variety very 
closely, and differs from the vibrio of cholera in liquefying it 
uickly, are the rapidity is not so great as in the case of the 
Finkler and Prior organism 
Spirillum Metschnikowi—This organism was discovered by 
Gumaleia in the intesti ‘chickens affected with choleriform 
disease. It is somewhat shorter and thicker than the cholera- 
iri resembles the vibrio of cholem ver 
can casily distingui: 
for man, but chickens, 
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deseribed the Spirillum Berolinensis, obtained from the water of 
in Suet in 18! Dunbar and Ocrgel isolated a onl 
iam the water of the Elbe, and a number of others of like 
character are known. The relations, however, of the different 
forms to each other and the differentiation of these varieties haye 
not as yet been definitely determined. 

-—Some of the forms described produce violent 
ee rereel disturbance and death in a certain proportion of 


animals ijection of opium and alkalinization of the 
int ead | ag soda and thee fa with pure cultures of the 
organisms. Tee are widget highly irritating bacteria, and 


some remote seems to exist between them. This, 
Roarisee ttsck be yoaitively asserted. 


TUBERCULOSIS. 


Definition.—The term tuberculosis refers to various condi- 
tions due to infection with the tubercle-bacillus, no matter what 
the form or individual peculiarities of the case, The name was 
originally em) because of the occurrence of small nodules 
or “tubercles.” It must be remembered, however, that other 
«diseases show small miliary nodules, ~ ae indistinguishable to 
the naked eye from miliary tubercles, and that tuberculosis some- 
times occurs aaenoak a le tubercle. 

Etiology.—' losis is infections and contagious, the ba- 
eilli being fare by the secretions and exeretions from dis- 
caved persons to a arte individual through the air, food, 
drink, or in other way The infections character of the disease 

“put was definitely by Villemin in 
880 Koch succeeded in isolating the infective ba- 
i: eee are of some importance. Formerly 
was thought an all-important cause, and the 
to be transmitted directly in families, At 
ize the transmission of susceptib 

jission of the disease itself, from parent 
frequently show delicate organization 
the san ticularly of the chest. 


und some one Frc 


rod-shaped organism about 1 
(0.5 pe “herein It often 
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pairs or in grow ri ae end to end, but not rarely Gah ing 
oa ita ai not closely ‘attached one to the a 
A beaded appearance is caused by the alternation of 

well stained and intervening parts with little or no stam ie 


Fra, §0.—Tuberele-bacilli in the sputum: Zeciss’s homog. immersion yy, O6. 4; magulfied 
maar ene anit 1000 damn ba ee 


89). ‘These light areas were formerly regarded as spores (Koch), 
but are now believed to be the result of Sagwanatied ee 

bacillus and retraction of the substance of the cnanieits paoaiog: 

vacant areas, In other words, they are Phencnies Os of di 
tion. They are almost certainly not spores. The tubercle- illus 
is not motile and does not have flagella. It is therefore trans- 
by outside agencies entirely. 

culture of the Bacillus tuberculosis was first suecess- 

fully accomplished by the use of blood-seram as a medium. 

The bacilius grows very slowly ; after ten days or two weeks 

the surface of the mediim shows dry flakish di "0 The 

Para the seales in sin skin-diseases The 

vate themselves Pi Rule. nes the 

s a crumbled a pearance. Placed under 

with the microscope these flakes 

orted masses of bacilli (Fig. 91). 

hatie glands of ani- 

stroyed ‘before the tuberculous 

of necrotic change. Cultures 

Ity from the sputum or other 

rum is less frequently used, 

ar slightly acidulated and con- 

and bouillon containing gly- 

potato and other simple sub- 

The bacillus requires a 

| flourishes best at 37.5° 
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Tt requires considerable air and always grows upon the surface of 
the medium in which it is cultivated. Beaton cultivation upon 
artificial media lessens its virulence. 

Demonstration —The demonstration of the tubercle-bacillus by 
staining-methods is extremely easy and satisfactory, It has been 
found that this organism, like that of lepra and the smegma-bacil- 

lus, does not readily stain, but after receiy- 
ing a stain retains it despite the action of 
strong mineral acids. Upon this principle 
the methods of staining are based, Koch 
used as a stain a gentian-violet solution con- 
taining anilin-oil, the latter playing the part 
of « mordant or an agent to fix the stain in 
resistant bacilli. ‘The specimen was then 


Fin. 91.—Bacillus tuberculosis; adhesive cover: 
glass preparation fram a fourtoen-tay-old blood: 
serum culture: X10) (Frankel and Mfelifer). 


from everything but the tubercle-bacillus. 
vounter-stain might then be used to render the detection of th 
most convenient method is the following: sputum is 
film upon thin cover-glasses or slides, These are 
in air and then thoroughly fixed by d i 


water and a few drops of Gabb 


(methylene-blue, 2; sulphuric acid, 25; water, 


» 
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and allowed to remain a minute or two. The specimen is again 
washed with water, and should then be uniformly blue; if not, a 
little more Gabbett’s solution is added as before. In this method 
the carbol-fuchsin stains everything, including the tuberele-hacil- 
lus; the sulphuric acid of the second solution decolorizes every- 
thing but the tubercle-bacillus; and the methylene-blue at once 
stains the cells and other elements, leaving the bacilli dark red, 
Even more satisfactory results may be obtained by allowing the 
carbol-fachsin to stain at ordinary temperatures for twelve hours ; 
and in the staining of bacilli in tissues this prolonged cold staining 
is particularly desirable. Gram’s method gives positive results. 
Distribution of the Tubercle-bacillus.—This organism is da 
ably a pure Nt occurring and multiplying only in the body 
or excreta of diseased individuals, human or animal. Sputa or 
other exereta containing the bacillus may dry and retain the 
bacillus ina dormant though still ntial form for long periods 
of time, outside the body. Multiplication of the organiam, how- 
ever, probably very rarely occurs, except within the body. The 
bacillus is found in the lesions of all parts of the body. 
Modes of Infection—The bacillus may gain access to the ee 
either by direct inoculation, by the inhalation or swallowing 
the germs, or by intra-uterine transference through the placenta. 
Direct inoculation through external wounds is perhaps more fre- 
quent than is believed. Definite lesions of the skin have been 
caused by vaccination, and are not infrequent upon the hands of 
anatomists, in the form of the so-called anatomic tubercles. In 
some of the cases of serofulous or tuberculous glands of the 
neck in children, it is likely that the bacillus gains entrance 
through abrasions of the skin or of the mucous membrane of the 
paicaeeh uite possibly fre~ 
¢ ie most common 
fo 
hthisical pati 
MF rooms 1s 
numerous 
with the 
piratory tract, is thus uced 
vallowing of tuberculous material 
'y part of the gastro-intestinal tract 
Thus intestinal tuberculosis 
however, the bacilli pass 
cause a primary lesion in the 
The bacilli are 
in access to the month, in the 
kinds, and be swallowed with 
fected cattle frequently con- 
es of infection in this way have 
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been ‘The intra-uterine transmission of tuberculosis is 
mre, does occur. Most of the cases, however, of tuberculosis 
in early life may be eens as post-natal infections through 
milk, inspired air, etc. 

Relations of Human to Animal Tuberculosis.—The lower ani- 


hogs, goats, 
guinea-pigs, and bite ‘mat 
kept in confinement. 
ly liable. Birds and fowl of various ‘nds 
bod disease is somewhat different in them 


infected from man, and may further 
their discharges or excretions. In the case 
r of dissemination is particularly great, as 
je to produce intestinal tuberculosis, and meat 
if vneuficient ar may similarly cause infection. 
.—Tuberculosis is characterized by the 
diate? small nodules varying in size from one or two milli 
meters in diameter to that of a small pea. These are known 
as miliary tubereles. As already mentioned, the latter in 
appearance are not distinctive of tuberculosis, as similar rr 
are met with in other diseases. Besides the tubercle there are 
swan oldie occurring between the tubercles and varying 
the anatomic character of the organs affected. Thus in the 
the tubercle may he inconspicuous, whereas the pneumonic 
tration of the lung-tissue surrounding the tubercles oa filling 
in the spaces between them gives the its most striki 
anatomic characters. There are relinabecen of tuberculosis in which 
the whole runs its course without the development of any 
For example, in the lu the inhalation of 
tabercebcil Seas pane number may oe 


ly become liquefied, Geel my 
3 - panes are icularly frequent in 
of the lungs, less frequent TA aes oes 
connection with i 
cavities filled with liquefie: 
may involve the surrounding: 
themselves. The term col 
tubercular areas and » 
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hyperplasia, and thus a complete encapsulation may result, Small 
foci may be uniformly transformed by organization of proliferating 
connective tissue and may be thus entirely healed. In other cases 
eas encapsulation occurs, the tuberculous mass within perha 
undergoing calcification. ‘These changes will be more particularly 
referred to below. 

Tuberculous lesions of the mucous membranes frequently begin 
with the formation of distinct tubercles eg i the 
Jayers of the mucosa or the submucosa. These by confluence may 
form considerable areas of tuberculous disease, while at the same 
time reactive inflammation of the surrounding tissues adds to the 
mass. Sooner or Jater ulcerative changes upon the surface make 
their ap rance and irregular, more or less necrotic, uleers re- 
sult. The caseous appearance of these and the occurrence of 
distinct tubercles in the edges or base manifest the character of 
the process, 

Structure and Evolution of the Tubercle—When the tubercle- 
bacillus is received into any tissue or organ its first effect, accord- 
ing to the investigations of Baumgarten, is to stimulate or irritate 
the fixed connective-tissue elements and eause a proliferation of 
round cells, which resemble in their abundance of protoplasm the 
epithelial cells, and are therefore known as epithelioid cells. These 


bundant round celts in the peripheral 
lant-cells within. ve 


rather clear vesicular appear- 
atively lange amount of prote- 

ter or less abundance, as 

es to the irritation of tubercle- 

n infiltration with leukocytes from 


hee 
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Is are 
are so quicl 
seems. 


body. It is avascular, no 
toward formation of new Blood-vessels being apparent. 


Be cee the fire, tes erasctiar contifca of tho 
in | ie avascn ition of tl 
als however not the cause of caseous 


1 fal the tuberele | ee there a - 

neorosis. ese are usual 
the tubercle, though at times also at dif- 
ee eee ee 

i stained, until wi van 
broken ewan particles or débris (Fig. 93). 
stages of necrosis the epithelioid cells tend to ran 
Se atid ox Gequonty as ener pote 
: Y or frequently at either pole 
eer taaeeeed talline’ nas Feonbcelli result pes 
ication of nuclei within the epithelioid cells. ‘This ix 
that the running together of 

the tubercle causes the fo 
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at any stage. In other cases they are very numerous. The giant- 
cell falls an early victim to the advancing necrosis, and the pro- 
toplasm becomes granular and opaque, and eventually breaks down 
completely, This change usually occurs at the opposite side of 
the cell from that in which the nuclei are gathered ; or in cases in 
which the nuclei surround the cell the necrotic shanhes Sei in 
the center, Finally, a tubercle undergoes almost com; necrosis 
and is transformed into a cheesy mass, the surrounding connective 
tissue perhaps still showing proliferative changes which may 


Mio, th Large wibercle of tho lung, showing checsy necrosis tn the canter ; the eplthe- 


lioid and giunt-cells around the cheesy center are more or less degenerat 


eventually cause encapsulation of the tubercle, Calcification may 
ensue in the cheesy mass and thus lead to permanent destruction 
of the nodule. 

normal tissue-clements of the 


remain as a reticulum or 
elements of the tissue have dis 


reasing areas of aerated 
nposed of tubercles, the bulk: 
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of the diseased area presenting evidences of ordinary or peculiar 
inflammatory changes to eee the presence of the tubercles hag 
stimulated the tissues. 

The tuberele-bacilli in the earliest stages of the tubercle may 
be seen lying in the tissue and perhaps between the epithelioid 
cells first formed. With the evolution of the disease they are 
more and more abundant, are largely within the cells, and the 
giant-cells in particular may contain large numbers (Fig. 94). As 


1 


Fis, M.--Glant-oell containing bacilli (from a photograph made by Dr. Wm. M. Gray), 


the neerotic changes increase the bacil come less conspicuous, 

and eventually none may be The existence of the bacilli 

or their spores, however, cannot be doubted, since in 

portions of such tubercles produces the disease in. guinea 
After the establishment of the local lesion of tubereuk 

any part of the body two opposing tendencies struggle for sup 

wey, the tendency of the tuberculous disease to spread and the 

tendency of the normal tissues to encapsulate or limit the spread 

of the invading disease, In most cases the former succeeds and 

the secondary tubercles first appear in adjacent parts, the trans 

tation of the bucilli from the primary to the secondary f 

accomplished either by the flow of the lymph or jui 

or by the activity of leukocytes, The latter t 

the of the tubercle some of the bacilli and trangpe 

vither by their own ameboid activities or in the lymph-stre 

neighboring parts, where they themselves fall victims 

isms try hae priated, and thus deposit the ger 

foot of Mithe dissemination of tubercles to more 

farts may occur in various ways. Tn the case of tut 

the mucous membranes bacilli may be cast off from 

and spread to other parts of the mucous tracts wit 

of as in the case of tuberculosis of th 

tmet, In the case of pulmonary lesions the ulge 
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or attacks of coughing, may loosen infected particles from lesions 
of the bronchi, and the deep inspimtory efforts following the 
cough, or the ordinary inspirations, may carry the bacilli into 
the finer bronchioles, where new foci arise. Lf the tubercular 
lesion involves the walls of the lymphatics, particularly the langer 


lymph-channels, like the cervical or thoracic ducts, bacilli may 


gain access to the lymph-stream and thus be transported to the 
venous circulation, and then through the heart to the lungs or 
perhaps to other organs. When the tuberculous lesion invades the 
wall of a vein the dissemination of the bacilli is even more rapid 
and widespread, as the organisms find their way to the heart by a 
more direct route. In rare instances an artery is invaded and the 


lungs. 

Seats of Tuberculosis.—Among the frequent situations 
in which tuberculosis makes its appearance are the lu the 
lymphatic glands, the bones and joints, the mucous membranes, 
particularly those of rynx and intestines, the serous mem- 
(ees the pro: », ovaries, Fallopian tubes, kidneys, 
uterus, suprarenal er, spleen. In some of these 
situations th ways secondary, as, for ex- 

in een. ers they are most frequently 

nee of eee abso 

to explain. _ It is possible, 

acess to the lymphatic or blood~ 

the point ob Paik Their 

deposit i casions the first or primary 
ha of di T uberculosis of the masuen 
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, of the | of the neck, or of the a 

Bee ea esc ibis prirny cae of to ine: 

s, of the mouth or skin, or of the lungs cer uarerdh ieataciog! 

primary tuberculosis of the ine or of the suprarenal 

cpa may occur without any evidence of the point of entrance 

of the micro-organisms. In some cases, of course, the primary 

lesion may be so small and in such a hidden situation that it 
notice. 

fler the ob yh of the tubercle-bacillus a number of diseases 

Vado aa penned as tuberculous became identified as 

pel tc these is Lupus Vidgaris of the skin. 

The histo! eetbtection jows numerous tuberculous ula~ 

in striate fashion slong the small blood- 

containing epithelioid Fa lymphoid cells 

and giant-cells, The presence of the bacilli and the proved infec 

tiousness of the tissue, with the histology, render the nature of this 

disease certain. The warty formations frequently acquired by 

have Mesnn n shown to be in 


ining 
mucous potas of be mouth and pharynx 
skin. Serofulous rhinitis and sinuses have simi- 
Pee eed chlo ox csberris are dopendect 
as serofulous or rwise are nt 

the action of the tubercle-bacillus. 
Latent Taberculosis.—A tuberculous lesion may become encap- 
sulated and limited in its extent before it has invaded tissues 
may 80 remain for years without giving rise to mani- 
een, however, the encapsulating 
infection, local or 


MP emulsions of such peo in a nota- 
losis in guinea-pigs, and 
ined that the glinds in question are fre- 
it tuberculous disease. The existence of 
the cases of sudden generalized 
o primary focus of the disease was 


ogy-—The effect of tube 

greatly. Undoubtedly the ba 
¢ toxins that have an effect upon 
ure of these, however, still | 
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mined. The tuberculin of Koch, a glycerin-extract from cultures 
of the tuberele-bacillus, produces iva with general symptoms 
such as are frequently associated with pyrexia and local’ reactive 
changes in existing tuberculous lesions. Among the latter redness 
or increased vascularization of the tubercles, and softening or ne- 
crosis of the cells panna the bacilli, are most important. The 
last-named change deters the growth and multiplication of the 
bacilli themselves, but at the same times makes their escape from 
the focus of disease more easy and thus exposes the individual to 
the liability of general infection. The active substance contained 
in tuberculin is probably an albuminous body. It does not act 
upon the tubercle-bacillus directly and is not an antitoxin. In 

lition to this the tubercle-bacillus in its dead state contains 
some body or bodies capable of influencing the organism, as was 
shown by the experiments of Prudden and Hodenpyl, who were 
able to produce nodular lesions and small local abscesses by in- 
jecting dead bacilli into the circulation of animals. These lesions, 
of course, are not strictly tuberculous, though they possess some 
elements of the natural tubercle. It is et See probable, how= 
ever, that in addition to the tuberculin of Koch and the chemo- 
tactic substances contained in the body of the tubercle-bacilli, 
there are other poisonous substances produced by the growth and 
multiplication of the bacilli in the tissues, that lead to a general 
deterioration in the health of vietims of this disease. 


went occurrence at autopsies of 
in the lungs. Tuberculosis is 
, but after it has reached the 
racter that makes it 
ical examination, the reactive 
» cope with its progress. 


ERCULOSIS. 
ied to conditions occasionally met 
ing tubercles, but containing 
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micro-organisms of different kinds, have been found in the liver, 
i and other organs, One of the best studied of the o1 
isms in question is a bacillus, motile and easily stained by Is 
which do not color the tubercle-bacillus. Pure cultures inoculated 
in other animals give rise to the same lesions. Pseudotuberculosis 
is probably not a specific form of disease ; a variety of conditions 
may present this appearance. 
FOWL-TUBERCULOSIS. 


Tuberculosis of various forms of fowl or birds (Avian Tuber- 
culosis, Tuberculosis Gallinarum) is a disease similar to, but not 
identical with, human tuberculosis, The spontaneous disease of 
birds occurs most frequently in the liver. There are nodules 

round cells, but showing no tendency to coagulation- 
formation of giant-cells. The bacillus, which is 
resembles the human tubercle-bacillus and 

by the same methods, but differs from this organ- 

it grows ordinary media and not upon 

is more resistant to heat, at least as far as its retention 
i we is concerned. When inoculated in rubbits abscesses 
int of inoculation, and later lesions of the lungs 

I are never primarily involved in the spon- 

of birds, Many believe this disease a variety of 
modified by its occurrence in birds, 


LEPROSY. 


i lif 


A 


result at 
develop. 
taneous: 


! 


on 
bers in the 
methods. 
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in animals. Some successful experiments have been made 3 
inoculating portions of leprous tissue in the anterior chamber 
the eye or other parts of animals; but definite scone leprosy 
has not been thus far produced, In one case the disease has been 
given to a condemned criminal by direct inoculation. 

Besides the specific bacillus other conditions are important in 
the etiology. us the disease flourishes in certain: c 
a ey oe little es ee yore is uncommon in the 

ni ‘tates, but some e Gul ticularly 
have considerable colonies, and in the ‘Northerestand on 
Coast it is met with among the Norwegian and ©) 
grants. In Mexico, South America, Norway and 
and other Asian countries it is common, and the § 
are particularly affected. During the Middle Ages it 
Europe as a ‘universal scourge, unsanitary conditi 
acting as the predisposing cause. Certain articles 
paeied to occasion it, particularly fish ; this view, 
ae disease must be regarded as contagious, 
than tuberculosis. Intimate association for a long 
be Loree! for its transference. Tt is probably transx 
parent to offspring in rare instances, 

Pathol Anatomy.—Leprosy presents _itsel 
forms, the ular and the anesthetic form. Tn the fo 
are developed in the skin of the face, the extensor surfi 
elbows and knees, about the hands, or less frequently 
small or large nod elevations. These at first are 
color, with apparent inflammatory reaction. Later they 
redness and rem dolent lesions that grow vi 

i i ey may break down, formi 
which do not readily heal, or they may be gradi 
into fibrous cicatricial tissue, causing unsightly deformi 
skin. The appearance of the patient's face is highly characteristic, 
and is known as leont leprosa (Fig. 95). The mucous mem- 
nal organs may be involved. The 
ked by less conspicuous lesions, but 
hyperesthesia and n¢ i 
hic in nature, may make it a more 
ere are found whitish or brownish 


and 


spleen, and testes in this 

r to the nodules of the skin; 

d intestines, as well as those 

many to be tuberculous and 
hese two diseases are i 
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bacilli occur within the cells and possibly also between them. 
‘They are always found in groups and usually in 1 numbers, 
They multiply within the cells, the protoplasm of the latter at the 
same time undergoing a process of swelling and degeneration. 
‘This at first spares tthe nucleus, but finally the nucleus itself is 
ee core and the cell ue Fhe cat aay ivi sac Lee 
eral and al l ig. 96). 
a —— term /epra-cell has been given 2 these. 
igh ok Giant-cells may be formed, though 
are not frequent and are rarely . 
Secondary infections or injuries may lead 
to suppurative or other forms of soften- 
ing, and the final termination either with 
or without previous softening may be 
cicatrization, ae lesions uf e internal 
o - “| 0 s met with in some leprous cases, 
, —— 4 see those of the lungs, rete kid- 
———_— ney, and serous surfaces, are ayascular, 
tepraccelt (seh mod Seber) show more tendency to necrosis, and con- 
tain more giant-cells; in some cases inoc- 
ulation has showed that the lesions contained the tubercle-bacilli. 
Whether they are strictly tubercles, or whether they are 
mata with secondary infection with tubercle-bacilli, cannot be 
decided. They are certainly not pure leprosy, and more probably 
are purely tuberculous, 
‘he anesthetic areas and pigmented or light-colored of 
the anesthetic form iBone somewhat the same histologic 
as the leprous nodule, though in a diffuse form. Formerly these 
lesions were considered entirely the result of trophic 
In these cases the more conspicuous lesion is that of the nerves. 
‘These may show nodular thickening of the perineurium with inflam- 
matory and degenerative changes of the nerve itself. The bacilli 
are present in these lesions, Changes in the spinal cord have 
occasionally | 


logy.—Infection with the lepra-bacillus 
| disturbances, The toxins of the 

reat virulence, and constitu- 

asa rule, In the later 

y be occasioned by 

| antitoxie substance has been 
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received « similar explanation. Recent investigations, however, 
to show that in these eases there is usually from the first a 
in the tissues, and that secondary infections fre- 
dboogte trophic disturbances must still be 
t. 


LANDERS, 

Definition. —Glanders is an infectious and contagious disease 
of horses and sometimes communicated to other animals and 

and cat is ific bacillus, 
.—The Bacillus mallei was discovered by Liffler and 
Tt is an onganism resembling the tubercle-bacillus, 
somewhat shorter and thicker. It occurs in the lesions of 
singly or in clumps, and has been found in the blood. 
is non-motile and does not possess flagella, Stained 
show parts that do not receive the stain. These have 
regarded as deere bat are more generally thought to be areas 
inary solutions of anilin Srey eee especially 
solutions, stain the organism very well. The demonstra- 
tion of the bacillus in the tissues requires prolonged staining and 

mpid decolorization. 

Cultivation.—Cultures are best obtained from softened nodules 
inoculated with infected pus, or from the testicles 
of infective matter into the peritoneal cavity. The 


if 

fs cultivation is most successful between 
©. (862 and 104° F.). en = 

elevated oF rapi lestroy the orgun- 

kill it quite readily. The bacillus is pasa 

only in the body of infected animals or 


Pathogenicity.—The Ue character of the bacillus is unques- 
i goines- pigs, rabbits, field-mice, or other 
i pus or with pure cultures leads to nodular 
i ‘of introduction, with subsequent coftening and 
— After death nodules are found in the live ; 
, and these contain the bacilli, 1 
lesions of the mucous membra 
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ologist who isolated the organisms from the patient accidentally 
infeoted himself with the cultures, 

ic Anatomy.—In horses glanders presents charac- 
teristic lesions of the mucosa of the nose. At first there are found 
slightly elevated nodules, which have a marked tendency to soften, 
forming irregular ulcerations that become confluent, The floor 
and edges of the ulcers are yellowish and necrotic in appearance, 
and discharge more or less purulent matter. The lymphatic glands 
of the neck and elsewhere enlarge and may suppurate. In the 
skin the lesions are much the same, but more sluggish, Nodules 
are not rarely met with in the lungs. These are grayish or pink- 
ish in color, and tend to rapid necrosis. More rarely nodules or 
ulcers are found in the mucosa of the gastro-intestinal tract, 

Tn man similar nodules and ulcerations may be found in the 
nose, larynx, or trachea ; and external lesions resembling small or 
lange carbuncles are found, 

istologically the lesions of glanders consist of tions 
of round cells of lymphoid or polymorphonuclear type. ere is 
a marked tendency to suppurative or necrotic softening, and some- 
times hemorrhagic infiltration may be pronounced. 

Pathologic Physiology.—A toxic substance called mallein 
& bacterial protein) has been obtained from cultures of the bacilli. 

njected into infected animals this acts somewhat as does tubereu- 
lin in tuberculosis. A special toxin is probably active in the pro- 
duetion of the eaee symptoms of the disease. By 


dosage with mallein it is claimed that immunity may be conferred. 


MALIGNANT EDEMA. 


Definition.—Malignant edema is a form of intense infective 
inflammation and necrosis observed in certain animals and in man, 
is due t fie The condition has fre- 
’ ns as gaseous gangrene, traumatic 
. Infectious emphysema (g. e.) 
for this disease. 
ism of malignant edema was de- 
the Vibrion aeptique. Koch showed 
the blood, and that the name given by 
»propriate, He named it therefore Ba- 
vanism is widely distributed, It 
particularly in garden-earth, 
estinal contents of animals, 
ue of animals it multiplies 
process. ‘The bacilli are rendily 
nay be stained with the ordi- 
nary an n’s method. ‘The bacillus resem- 
bles the closely, but is somewhat more 
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slender. It is prone to occur in long chains, the organisms bei 
apparently in contact end to end. Movement of Aaa 

juently , are found by appropriate stains, 
In the spore-formation the center of the organism swells and the 
spore is developed within. 

Oultivation.—The cultivation of this organism is pee easy. 
White mice or other susceptible animals are first infected by intro- 
ducing powdered garden-earth into a subcutancous sac, “Direct 
infection of the open wound will not succeed, as the organism is 
strictly anaérobic. 

From the pus in the subeutaneons tissues growths may be ob- 
tained upon the surface of gelatin in an atmosphere of hydrogen, 
or in punctare-cultures in gelatin from which oxygen has been 
excluded. On the surface of the gelatin are formed small grayish- 
white bodies, which increase in size with advancing age. Bortiona 
removed from these and stained show masses of bacilli in the form 
of long filaments. In the gelatin-tube there are formed whitish 
spherical colonies of a somewhat cloudy appeal 
ance. These consist of a turbid liquid, the 
gelatin ing liquefiction. There is also 
some. netion, the gas formed having a 
peculiar and unpleasant odor. This is marked 


when the medium contains ee (Fig. 97). 


Distribution—The bacillus of malignant 
edema oceurs only in the subcutaneous tissnes 
point of inoculation, in the muscles, 
in the peritoneal cavity at the time of death. 
Tt does not invade the blood, as the Sumit Df 
there it ents its growth, 
i baat es tae because 
least. accessible to oxygen. In bodies 
time the organism may spread to the 
organs of the body. The distri- 
organisms outside the body has 
to. 

Pathogenicity.—The bacillus of malignant 
edema is he pee 
in question, a5 has been proved by inoculations 

and other animals. 
susceptible than other 
; seem to be almost wholly im- 


EH, 
re I LO a aad lesions of 
‘consist of various forms of 


and necrotic inflammation 
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with sometimes pus-formation, at other times extensive hemor- 


Pathologic Plyelology.—Tosin ire docbtlom formes bu 
y-—Toxins are doubtless formed, but 
these have not as yet received special attention. A few cases of 
malignant edema have been reported in man ; some following in- 
jection of musk in the course of typhoid fever ; some occurring in 
the puerperium, and some apparently without external injury. 
Infection in the latter Tatbaly occurred from the mucous sur- 
faces. In all cases the general vitality of the patient was reduced 
hy some previous disease, 


ANTHRAX. 

Definition.—Anthrax is a specific infection due to a charae- 
teristic bacillus. It occurs most frequently in cows and sheep ; it 
may affect other animals and man. Dogs, cats, birds, and cold- 
blooded animals are quite immune. In animals itis called splenic 
fever; in man, malignant pustule and wool-sorters’ disease, 

gy-—The Bacillus anthracis is a non-motile edo: L 
nism that has a decided tendency to form long chains. e 
idual bacillus is from 5 to 20 in length and from 1 to 1.25 
in thickness. The chains appear as threads, with often a lit 
thickening at the ends of the individual bacilli showing the points 
of contact. The ends are squared or often slightly concave. In 


0 spores (Finkel and Pfeiffer). 


xygen spores ary formed 

agers fe shape, and do 
llus (Fig. 98). 

the simple anilin dyes, and 
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may be demonstrated in the blood or the tissues by Gram’s or 
Weigert’s stains. There are no flagella. 

Gultivation—The anthrax-bacillus may be obtained in pure 
culture from the diseased organs n vari edia. The cul- 


bers. The gelatin is 
ing a cover- 


ere ee cree tio, the blood and reagline r 

i , liver, kidney, and lungs, w! y are 

Pant ie tke in immense peatbeer hs structure of 

robably because death 

. ‘The organisms are dis- 

the body stools, urine, and other discharges, 

to other animals, At one time it was sup- 

scattered about by carth-worms obtaining 

jis is seareely probable. Multiplication 

ide the body does not occur to any extent, 

particularly the spores, may live a long 

conveyed to t distances in infected mate- 
wool, hides, bristles, and the like. 

In animals infection most frequently occurs 

inal tract, the bacilli being swallowed 


if 


ple 
Ge 


HI 


FAR 


; though gastro-intestinal 
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flammatory, often covered and surrounded by slight bullous yesi- 
cles, and attended with considerable edema.’ Erosion of the sur- 
face may take place und sanious liquid may be dischanged, with 
the formation of crusts, Histologically the process consists of 
rapid infiltration of the corium and papillary bodies with leuko- 
cytes. The bacilli are found in Beane between the cells, and 
hemorrhagic infiltration and sero-sanguinolent edema are observed. 
Necrosis subsequently occurs, though not to a considerable extent, 
When infection takes place through the gastro-intestinal tract, as 
is sometimes observed in man and very commonly in animals, 
lesions somewhat like the above are formed in the mucosa 
and submucosa of the small intestine, less ently of other 
At first these lesions appear as hemorrhagic extravasa- 
tions, then swelling follows, and finally the surface ulcerates, leay- 
ing irregular excavations with blood-stained bases and 
Profuse diarrhea with bloody discharges may occur, Infection 
through the lungs occurs in’ men engaged in handling infected 
wool (wool-sorters’ disease), and in persons working in paper-tac- 
tories, where infected rags carry the germs, In these instances 
the bacilli lodge in the alveoli of the lungs, causing rapid cellular 
exudation with considerable edema and hemorrhagic infiltration. 
‘The process is lobular in character, but large areas of the | 
may be simultaneously involved. Serosanguinolent pleurisy, swell- 
ing of the lymphatic glands of the mediastinum, and hemorrhagic 
extravasations of the mediastinum are not unusual. 5 
Pathologic Physiology.—The presence of the anthrax- 
bacillus leads to the formation of toxic materials in the blood, and 
a poisonous albumose has been obtained from cultures, The 
general symptoms, however, are probably in large measure the 
result of dissemination of the bacilli themselves and their local 
effects. : 
h temperatures 
le aniniates and 
also by addi 
ity of the b 
to white mi 
successiv' 
tection has be 
=, but the method of successive 
» of antitoxic serum is at present 


mvisionally applied to a form 
e 1 under various names, sueh as 
gaseous gang e mphysematous necrosis, and the 
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uestion is a non-motile organism 
and about the thickness of an 





Cultivation —The ism is anaérobic, no growth occurring 
on the surface of solid media in the presence of oxygen. In 
media containing fermentable material gas-formation is Ra hes 
observed. The colonies in agar are grayish-white or slight! 
brownish ; those in the depth ie 
flattened, with knob-like 


ot 
tion. 
found in man, 


Pathogenicity —By 
lesions are produced as 
~—The lesions of this infection are 


At the point of inoculation there may be found 
infiltration, with blood-stained fluid, and emphysema 
ion. Rapid necrosis or gangrenous soften- 

tissue may occur. The entire surface of the body 
becomes emphysematous, and at the autopsy the organs, 
the i kidneys, liver, and spleen, present a 

8 are lighter in color, and on in- 

E be with minute vacuoles or gas-bub- 
The blood of the heart and vessels presents a foamy condi- 
due to the gas-formation, Practically any of the tissues of 
a . ile ah of gas~ 
bacilli in their walls is the most striking 


the mode of infection, it seems likely that in all 
i enter through some injury or abrasion con- 
external world. Some cases have followed trau- 







ring as small spheres or oval 
‘or feat! projections. The 
gelatin show slight and slowly developing liquefac- 






iments on animals exactly the same 










wo 
of 





















“the surface of mucous membranes, and at least one 

been carefully studied in which the disease occurred 
; , probably due to uterine infection. It is 
pany of the cases of supposed air-embolisn 
labor are in reality cases of 
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TETANUS. 
Definition.—Tetanus is an acute infectious disease due to a 
specie bacillus, The bacillus of tetanus was discovered by Nico- 
by Kitasato, 
7th basis ooour in the fora ob ey indica rads 
which are frequently swollen at one end, due to the 
rounded spore (Fig. 99). They are non-motile, ph rap a 


ae They usually occur 
seen pec end. They 
ch traumatic tetanus rey 


stain by Gram’s method. 
ch the body, but in a few 
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‘ish-white turbid liquid is formed. When the is formed 
Hi rege oer in an raves of thal a similar 
nudiating structure is found in the colonies, the centers of which 
are rather dense. Liquefaction of the gelatin ent takes 
place. Considerable gas with a pungent odor is produced in the 
growth of this bacillus. 
Distribution. —The tetanus-hacillus is found very frequently in 
garden-earth, in the intestinal discharges of animals, and upon 
i icles about stables. Infection occurs in human beings 
rough mad by nails, splinters, and the like, 
Pathogenicity. —The bacillus pee upon an open wound may 
not give rise to the di m the fact that the 
of oxygen prevents its . Subcutaneous inoculation, how- 
ever, causes rapid destruction of animals with typical symptoms. 
The period of incubation may be only a few hours, or one or two 
days, or it may ee paar eeaccnten association of certain 
© onganisms, as jucin, isms, seems to 
favor ciadavelayoishh of sha dteran by peiventi Phagooy tie 
or by consuming oxygen and thus allowing 
Pathologic Amstomy.—-No characteristic found 
»—No characteristic lesions are fou 
in this disease. Locally a wound or injury through which inoea- 
ion has taken place may be discovered ; but this is only excep- 


lation 

oorllyiartinae: Sometimes no local injury can be discovered, 
and it is supposed that infection at times occurs through the gastro- 
intestinal tract, or through other mucous membranes, Intense 


congestion of of the nervous system may be found at the 
hut this is not characteristic. 

.—Tetanus is essentially a toxemie 

bacillus luces, at the pointof its growth, poisons 

vable power. Two distinct substances have 


duced into in ually increasing quantity immunity is 
pps fouind to Hate aetitoxle power, The 
ay be ipitated from the blood by alcohol, and kept 

f mictical medicine the antitoxin of tetanus has 

" os ase: iments seemed to promise. This may 
be the fact that the intoxication is generally so extensive 


by: wi the disease is recognized that treatment comes too late, 


ACTINOMYCOSIS. 
nycosis is a chronic infectiou: 
matory reaction of the tissu 
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Etiology.—Actinomycosis is a disease of cattle, horses, swine, 
and occasionally of man, being communicated to the latter from 
animals directly or indirectly. 

The cific cause of the disease, the actinomyces, is an organ- 
ism which occurs in the tissues in the form of clusters having a 
radiate structure, and it has therefore been termed the “ray 
fungus.” These clusters may be so small as to be invisible to the 
naked eye, or they may reach considerable dimensions by their 
growth and aggregation. The central part of the cluster fre- 
quently has a granular appearance, suggesting a mass of miero- 
cocci. Reaching out from this may be seen more or less regu- 
larly diverging striw or rays, and the periphery is com) 
what appear to be bulbous extremities of the rays (Fig. 100). 


ctinomyces cluster (Karg and Schmorl). 


tion of the organism has not yet been 
regarded as one of the hyphomycetes ; 
ie 
anisms have been obtained from the 
y developed with difficulty from the 
human ¢ ess of actinomycosis has been 
abundantly by inoculation-experiments. The cult- 
media, such as agar-agar, with 
ints, small in size and some- 
istency. The characteristic 
n in cultures as in the origi- 
esent a somewhat branched 


he actinomycoses is not com= 
wever, that the parasite 

ble substances, particu 
‘grains, Sometimes these 

‘; in other cases splinters 
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of wood have been discovered. It seems possible that the specific 
agent is conveyed into the tissues by these foreign bodies. 

-—The pathologi induced by 
the actinomyces consist of ed jnfiltration and prolifera~ 
tive changes in the conncetive tissue surrounding the parasite, and 
sometimes softening, necrosis, or sty tion. In cattle 
the disease affects the lower jaw, less frequently the upper jaw or 
other bones ; the tissues of the neck, the tongue, and other parts, 
Tn man it is met with in the gums and floor of the mouth, in the 

intestines, and other internal organs. The naked-eye 
appearance of the lesions may first be simply that of a hard red 
waar’ formation, with more or less induration surrounding it; 
this tends to increase in size and may break down, forming 
necrotic or suppurative excavations, The process of repair or 
cicutrization may in some parts to the extent of almost 
complete repair, while the suppurative or necrotic change advances 
in other directions, and thus cavities and ii lar communicating 
sinuses are established. The part in which the disease exists may 
oT and much enlarged. The pus or 

the lesions has a peculiar granular charac- 

ules or actinomycosis-bodies frequently containing a 

group of the organisms. Occasionally calcification of the diseased 
area ma) take place. When the jaw-bone is affected the disease, 


as a rule, begins about carious teeth, fistulee communicating with 
the roots of teeth. 

Tn the case of disease of the Inngs some have observed a pre- 
liminary catarrhal inflammation of the bronchi. More frequently, 
however, there are from the first nodular areas of bronchopneu- 


ie con tend to mae’ changes similar to those already 
‘The surrounding lw ee uently becomes indu- 
x 


rated from interstitial pneumoni 
f 1, and mediastinal tissues, 
Tn the case of actinomycosis of the intestinal tract there are 
first elevations of the mucous membrane, the disease involving the 
mucost and the submucosa, Subsequent softening of these leads 
tw the formation of ulcerations. Extension to the peritoneum and 
to the other organs of the abdomen may take place. 
any tase of actinomyeosis a penetration of the blood-v 
lead to metastases. Thus in actinomyco- 


jon may occur to the 


involvement there 


of 
focus or nt of entrance of 
: feature of 


hoid cells i 
and 
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When the process tends to a favorable termination by cicatrization 
fibrous-tissue formation proceeds in the usual manner. 
Pathologic 


Physiology.—The actinomyces is mainly active 
as a local parasite, the general disturbances of health being com- 
paratively ane There is a marked tendency to limitation or 
retardation of the disease, and sometimes this is effected com- 


ly. 
plealy MYCETOMA, . 


Mycetoma, or Madura-foot, is an infectious disease occurring in 
India and elsewhere, and caused by an organism of an uncertain 
biologic class. The disease is nut infrequent in Madura, Delhi, 
and other parts of India, and has been observed in Africa, South- 


ern Europe, and America. 

Etiology and Pathologic Anatomy.—As its name indi- 
cates, the disease affects the foot, and usually follows injuries, par- 
ticularly thorn-wounds. In rare cases the hands or other parts 
are affected. At first there is nodular inflammatory swelling, be- 
ginning on the plantar surface or dorsum of the foot and spread- 

ing to the sides, These swellings 
are hard and painless. Later, 
softening occurs and rupture 
takes Secs Thin, watery pus 
is discharged, and this contains 
yish or reddish granular bod- 
jes or black granules resembling 
pacer of gunpowder, In the 
former case the term pale myee- 
toma is applied; the latter vari- 
ety is called black or melanoid. 
In the later stages of the disease 
discharging sinuses may remain, 
while newer nodules in turn are 
formed and soften. Finally, the 
member affected becomes greatly 
deformed, the portions not in- 
H growing thin, while the 
wed part increases in sixe, 
th occurs from exhaustion or 
tions. 
logically the nodules re 
semble large tubercles, bat are 
ighly vaseular. The bulk of 
e growth consists of granula- 
rion-tissue cells, those in the een- 
ont edge often large and contain- 
rue t-cells are rare. In the center 
ing micro-organism, called Streplothrix Ma- 





BACTERIA AND DISEASES DUE TO BACTERIA. 251 


dure: (Vincent). This stains by Gram’s method, and sometimes 
somewhat bulbous swelling of the ends of the threads and 


jon and ps 
occur in the center of the diseased areas in the later jand 
may occur from the new blood-vessels. Hi. ie 
les in the pus shows the micro-organisms 
ing threads. Bodies resembling spores have 
occasionally been deseribed. 
The organism has not as yet been definitely classified. It is 
Sesloreied pixar inoue pactccarty iahalons 
« upon various ist, i ly infusions 
riarad slightly acid in reaction, It forms 
and hard ths, which become rose-red in color 
sides of the test-tnbe near the surface of 


n 

isolated ish or later rose-red clusters are formed. ie 
conlatiencts ithe have thus far met with little success. 
Local has been so produced, but not a definite disease. 


RELAPSING FEVER. 
i Beyer: rrbis pepsi an in- 
caused by a specific organ- 
Sea 
Spirocheta Obermeieri is a spiral organism, 
several times the width of the red A 
f 


lood, and presents active movements due 
The orgunism stains well with ordinary 


Sune as 
ee! 78 


Boge ° 
ee The isthe seein Aisae 
— ie 


greatly Glaged ; it frequently p 
section, due to areas of unemic 
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Pathologic Physiology.—The peculiar feature of relapsing 
fever and the one that has given it its name is the recurring par- 
oxysms of fever. The cause of this periodicity is as yet unknown, 
though it is likely that the development of the spirocheta is such 
as to determine the relapses. 


INFLUENZA. 


Definition.—Influenza is an infectious disease occurring in 
ie Hy epidemics and caused by a specific bacillus. 
lology.—The Bacillus influenze was discovered by Pfeif- 
fer and Canon in 1892. The bacilli are extremely small and 
usually occur singly, though they are occasionally united by the 
ends, forming short chains. They may be stained with the ordi- 
nary anilin dyes, especially with carbol-fuchsin, but are decolorized 
by Gram’s method, The ends of the bacillus are somewhat swol- 
len and usually stain rather more deeply than the shaft, This 
ives the organism somewhat the appearance of a diplococeus or 
umbbell-shaped bacillus. It is not motile. It has been culti- 
vated upon glycerin-agar and upon blood-serum, forming minute 
drop-like colonies, seen with difficulty with the naked eye, but 
clearly with the aid of a lens. The colonies do not coalesce. The 
appearance of the growth is somewhat like that of condensed 
moisture on the surface of the culture-medium. 

‘The bacilli oceur abundantly in the sputum of the disease, de- 
creasing in quantity as the case advances. When purulent expec- 
toration ceases the bacillus disappears entirely. In fatal cases it 
has been found in abundance in the tissues of the lung, particu- 
larly in cases in whieh complicating pneumonia bas existed. It 
does not oceur i diseases, Animal experimentation has thus 

1 un though the organism has proved patho- 
in animals. Definite results have not, however, 
the specific character of the organism is inferred 


rather than demo: 


atomy.—There are no specific lesions in this 
ms provoke intense catarrhal processes and 
In some cases the pneumonia of 
infection. 
ry little is known 

‘The constitutional symp- 
ture of the poison is obscure, 
be exceedingly short, as ne 
be frequent and suceced one 
jons and sequels, such as in- 

+ and neuritis, Indicate 
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BUBONIC PLAGUE. 


Definition.—The bubonic plague, or is an infections 
disease due to a peculiar bacillts = 


organi and are then 
seen to be swollen somewhat at the ends and more deeply stained 
at the poles than in the center (Fig. 103). This gives them an 


Fin. 10 —Raclilus of bubonic plague (Yersin). 


that of the diplococei, and in specimens 
the blood or tissues there is an indistinct capsule, The 


‘Distribution —In the human being suffering from bubonic 
bacilli are found in the local lesions of the ly ic 
and also in the blood and vari 
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Pathologic Anatomy.—The organism produces swelli 
and suppuration of lymphatic glands, peti those of the 
groin, and secondarily lesions of internal organs. ‘The lymphatic 
glands swell quickly, become tender and congested, then 
soften, forming a rather thick pus. ‘This is sometimes somewhat 
blood-tinged. Petechial hemorrhages and blood-stained effusions 
into the serous cavities may occur, Petechie of the skin are apt 
to develop as a result of slight traumatisms. Thus the bite of an 
insect, instead of producing its usual results, may cause distinet 
ecchymoses in persons suffering from the disease. 

Pathologic Physiology.—It seems that the distribution of 
the bacillus in the blood, as well as toxie substances, contributes 
to the general disturbance of health, By suecessive inoculation 
immunity has been produced, and toxins and antitoxins have been 
obtained from the serum, The importance of these latter, how- 
ever, is still under investigation, 


DISEASES OF UNCERTAIN BACTERIOLOGY, 


SYPHILIS. 


Definition.—Syphilis is a specific contagious disease of man, 
of uncertain etiology. The disease has never been observed in 
any of the lower animals, 

Etiology.—The attempts to find a specific cause of this dis- 
ease haye not as yet met with definite success, The nism 
which at the present time has the best claim to nition is that 
observed by Lustgarten. This resembles the tubercle-bacillus 
very closely. It is 3 to 7 long, and often somewhat curved and 
swollen at the ends. It stains with difficulty, and a complicated 
method was suggested by the discoverer. The bacilli are found 
in the diseased areas in small numbers, lying within the cells and 
partly between has also been claimed that they occur in 
the blood. TI has never been isolated or cultivated 

s, it is difficult to distinguish 
er Eacill notably the smegma- 
ted, 


m, it is quite certain that 
n the great majority of cases 
) in sexual intercourse, It 


; employed. Infection 

the use of drinking-vessel 
diseased. ‘The new-born may 
ise of the father or mother ; Fe 
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healthy wet-nurses may be infected by syphilitic nursli Tn 
pera wo the specific sutronding nitions ‘and tndivid 


its hardness or induration, and it is by this feature la 
is ingui the soft chancre or chaneroid. 


Later the superficial lym, 
swollen and, like th 
m, indurated. At the same time eruptions upon 
yi Y mucous membranes make their appearance. The 
interval between the primary and the secondary manifestations is 
variable. Sometimes it is but a few weeks (three or four), at other 
times it may be several months. The manifest ‘ f the sec- 


zed on the two sides of the bod, 
‘The color of the skin is frequent! 
On the mucous membranes and 
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latum, or mucous patch. This appears as a somewhat elevated 
patch with superficial erosion or ulceration. The surfiee has a ne- 
erotic appearance, and may be covered with more or less secretion. 

Tertiary Lesions —These may take the form of ordinary in- 
flammatory changes of the mucous membranes or of other parts, 
with a pronounced tendency to fibrous-tissue overgrowth and 
thickening, or of definite nodules—the syphilitic gummata, or 
syphilomata, Among the diffuse syphilitic changes of the tertiary 
stage may be rinked atheromatous thickening of the intima of the 
blood-veasels, certain changes in the liver, spleen, kidneys, and 
heart-muscle, and doubtless also similar alterations in the nervous 
system. 

The localized lesions of the tertiary stage—the gummata—are 
most frequent in the bones (tibia, sternum, and skull); and in the 
internal organs, such as the liver, lungs, kidneys, heart, and brain. 

The gumma presents itself’ as a nodular mass, varying in size 
from small tabercle-like formations (miliary gummata) to tumors 
the size of an orange, or larger (Fig, 104). It is hard, and has 

















Fic. 101.—Gummnta of the Myer, 


frequently an elastic character, which has suggested the mame 
gummy tumor or gumma, On section the substance is frequentl, 
found to be gelatinous or mucoid in appearance ; but there is 
nearly always considerable induration, either peripheral, in the 
form of ‘losure, or striate, in the form of bands 
extending nter to the periphery and into the sur- 
rounding tissue. Oveasionally gummata soften very rapidly and 
become converted more or less completely into puriform collections. 
When situated in the mucous membranes or adjacent to the sur 
faces of the body, suppurative, fatty or ne » softening may 
lead to the formation of superficial ulcerations. ‘These may re- 






















| 
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main indolent, or may gradually become cicatrized. Sometimes a 
guumatous lesion disappears entirely by absorption without leay- 
ing a trace of its existence. 

Histology.—In syphilitic processes of all kinds and in all of 
the stages there is a tendency to accumulation of the round cells 
and proliferation of connective-tissue cells, the processes being 
firt manifest around the smaller blood-vessels, but subsequent 
extending to other parts of the tissue. The walls of the blood- 
vessels themselves are frequently involved, and thickening of the 
inner or of all the coats may be observed. Complete destruction 
of the vascular channels is not rarely the consequence. In the 

uent course of the disease there is a tendency to the forma- 
tion of distinct cicatricial connective tissue, giving rise to indurated 
scars or diffuse sclerosis ; and a less pronounced tendency to the 
occurrence of degenerations, mucoid and fatty, causing areas of 
degenerative softening. 

The Chancre.—The initial lesion first presents small areas of 
round-cell infiltration in the deeper layers of the skin or mucous 
membrane, and as a rule in the neighborhood of the blood-vessels. 
The connective tissue at the same time undergoes proliferative 
change, and spindle-shaped cells or irregular embryonal connec- 
tive-tissue cells are found mingled with the round lymphoid cells, 
orsurrounding the foci of the latter. Thickening of the blood- 
Yewels may be observed in the later stages or from the very first. 
The tiseue-elements of the skin and of the subcutancous tissue are 
usally separated by infiltrating liquid, and the latter may loos: 
the tissues of the surface and cause exfoliation of the supe 
epidermis, and thus lead to the development of the primary vesicle 
or the erosion so commonly seen. The induration of the chancre 
18 probably the result of the sclerosis of the vessels and the gen- 
eral connective-tissue hyperplasia, as well as in part due to the 
tense infiltration of serous liquid. 

The Mucous Patch.—The condyloma latum is v ilar in 
Structure to the initial lesion. There is, first, round. infiltra- 
tion of the deeper layers of the mucous membrane, with serous 
€Xudation and erosion of the surface. Later, there is a tendency 
to connective-tissue hyperplasia, though this is less marked than 
1M the case of the chancre. 

The Tertiary Lesions.—The gumma is composed in large part 
f round cells derived from the blood-vessels and proliferated 
Connective-tissue cells having a spindle-shape or various irreg- 
Ukr forms. Epithelioid cells are less abundant, and giant-cells, 
though occurring at times, are usually few in number. The 
blood-vessels are nearly always more or less affected, the intima 
particularly being thickened ; there is also new formation of blood- 
Vessels, the lesion in this respect differing from the nodular lesion 
of tuberculosis (Fig. 105). Secondary changes are almost always 
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seen in gummata of considerable dimensions. Among these may 
be recognized a gradual necrotic transformation of the cells in the 
center of the lesion, with distinet fatty segenersns or myxoma- 
tous change. ‘The degenerated tissue may be infiltrated by leuko- 
cytes in a state of fair preservation. 

In the diffuse tertiary lesions of syphilis the tissues of the 
affected organ are indurated, the connective tissue showing more 


F1G. 105 —Gummatous teningo-encephatitis (Ziogler), 


or less pronounced hype . These processes cannot be 
certainl Genet Are by their microscopic or general features 
‘pathologic Puyslology.--Syphil fh 

ologic Pt ~—Syphilis is one of the most 
sistent of the infectious diseases, and occasions widespread cae 
that are doubtless toxic in character. The nature of the toxic 
principles, however, is entirely unknown. In the tertiary stage 
pronounced anemia (cachexia) is frequent; and in the secondary 
stage rapid chloro-anemia with leukocytosis is quite common. 


Congenital Syphilis. 


in the new-l or may 

rely they occur in the new= 

. Frequently there is 

pu a gare lesions 
jun iver, spleen, 

3 o oeria toe 
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epiphyses of the long bones with the shafts, Various superficial 
lesions of the skin tn the form of vesicles or bulla, fissure, and 
the like may be observed. The blood may present considerable 
exeess in the number of leukocytes. An almost distincti 

dition of second dentition is that 

known as Hutchinson’s teeth. This 

consists of a notehed indentation of 

the cutting surface of the upper cen- 

tral incisors, In eae tooth po, 105.—Mutebinson's teoth, 


is often wecae sere! like 
(Fig. 106). All cases of cnherited syphilis do not present this 
beh and it occasionally occurs in non-syphilitic children. 
SOFT CHANCRE. 
Definition.—The soft chancre or chancroid is an infectious, 


venereal sore | the external genitalia. Its probable 
cause ia tha bactllon ch Dace * ae 


-—The soft chanere occurs almost exclusively upon 
the pelea ora or the surrounding parts. It is always caused 
The bacillus of Duerey and Unna is a rod-shaped onganism 


by 


about 1.8 in length and 0.5 yc in thickness, and is somewhat 
com) in the middle, so that it has a figure-of-8 shape. The 
ends are rounded and the ‘isms often ocour in chains, or later 

in the disease in pairs as a bacillus, 
The demonstration of the bacillus in the pus is Senpe ay) 
methyl- 


. ‘The specimen is stained with alkaline solutions of 

aati ee iptaty uickly decolorized with weak acetic-acid solution. 
In the tissues the demonstration is more difficult. 

The cultivation of the bacillus has not thus far proved success- 
ful, though certain eat ogets claim they have succeeded. 

Sapa ates ying boro alo and Requeey Satin 
in the cel requently within 
the It patios been discovered in the pus and walls 
of buboes, but is generally absent in the pus of un- 


opened buboes. 
Mixed eee ances other onganisms have beon found 
smorlaiad wi cA bacillus, including streptococci, staphylococci, 


illi of uncertain nature. 


le ulcer, with suppu 
u ee, to ws r causes. 
‘seems more ignant and tal 
character (see Ulceration). 
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Pathologic Physiology.—Little is known of the existence 
of special toxic bodies in this disease. It is believed, however, 
by some that toxins are produced by the bacilli, and that these are 
capable of eee secondary lesions (bubo) without the presence 
of the bacilli themselves. 


YELLOW FEVER. 
Definition.—Yellow fever, or typhus eats is now reeog- 
nized as infectious and contagious, and it is probably caused by a 
specific bacillus recent ted, 


tly isolated. 
Nogy.—The ‘Bacillus icteroides was discovered in 1897 b 


« Injected 
jemorrhages 


The lesions af an eon Eis 
ans—liver and kidne: 
generation leads to some cwalling and light 
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ong, ad om section there may be mated 
dg danas te reel uy ake the 
the parenchyma extravasation 
Fe eon sins proportions. The appearance 
of an acute 
ive 


Pathologic Physiology. ism of yellow fever 
probably produces abundant ‘toxin, Pedant atian! af the bacilli 
ees a tines to give vine 0 violent ayn ms. Sanarelli has 

that antitoxie serum is obtainable from immunized 
Sane Recently an neuritis reaction, like that of Widal 
#or the typhoid germ, has been described. 


_or rubeola, is an infectious and contagious disease in 

due to some micro-organism, A number of micro- 

=e janisms have been discovered, but none as yet has been defi- 

r= Btely to be the cause. Several observers (Canon and Pie- 

re<cke, i) have found a bacillus somewhat resembling 

Eat of Paley but the matter is still unsettled. Doehle de- 
s<>-ihed « protozoan organism occurring in the blood. 


SCARLET FEVER. 


Starlet fever, or scarlatina, is an infections and contagious 
ae probably due to a micro-onganism. A variety of ae 
havé been discovered in cases of scarlet fever, but none as 
yoke to be aan weight of evidence seems to 


: i ibable etiol 
oa lS eel reo 


MUMPS. 
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to that of whoopin; h. Wendt confirmed these results; but 
Ritter found a ai plenace in his cases, and Cohn and Neumann 
found small cocci, often ae as diplococei or more rarely as 
short chains. Czaplewski and Hensel describe a bacillus resem- 
bling the influenza-bacillus, and believe that the organisms of 
Cohn and Neumann were identical with theirs. Others have dis- 

organisms similar to the ordinary ic. microcoeet ; 
and some have described protozoa in the blood. 


TYPHUS FEVER. 


A number of mi isms have been discovered in this 
disease, including atrepto-bacill Hava), small granular bodies 
growing to thread-like organisms (Thoinot and Calmette ; Lewa- 
scheff), diplococei (Dubief and Brihl). Lewascheff has more 


recently concluded from a study of 158 cases that the microcoect 
of Dubief and Brihl, which have also been described by others, 
are the important agents, and proposes the name Micrococous exan- 


RABIES. 


Hydrophobia is doubtless an infectious malady, but the bac- 
teriol ig still obseure. Micrococei and bacilli of different 
kinds have been described. Memmo isolated a form of blasto- 
mycetes, and claims to haye produced the disease in dogs with 
pure cultures of this. 


THE HEMORRHAGIC DISEASES. 


The hemorrhagic diseases constitute a group of afféctions of 

robably quite divergent character, which, however, are similar 

in presenting hemorrhages in and from the mucous membranes, in 
the skin, serous surfaces, and in the deeper tissues or organs. 

The general causes of hemorrhage must be considered in con- 
nection with these diseases. Among the causes capable of pro- 
ducing hemorrhages suc ocenr in the hemorrhagic diseases are 
mechanical condit heroma or other diseases of the walls 

3 conditions, such as poisoning by the 
venom ious blood-poisons, and probably 
obscure poisons course of anemic or ie dis- 
eases ; infectious ¢ ch as occur in hemorrhagic variola, 
scarlatina, ete. conditions, as are illustrated in the 

he brain and those aceompany- 
itation. 
seases or purpuras may be classi- 
former occurring without any 
tter being symptomatic of various 





‘or embolism ; (3) toxic forms, 
he nd and (4) n betas rather to 
5 nervous as ue 
diseases of the bun, ary: 
purpuras ite us particularly in the present 


The 
Various micro-organisms have been found in different 
a fie disease. Kolb described a bacillus patho- 


for ani which occurred in five cases of hemorrhagic 
—_ Tubes 2 Io Oreos tetied n bettie fox ope coos et 
and others have found various micrococci, 


Seaieia bate aki tar coealdocotion teat oor 
a delicate bacillus occurring in the gums. Strepto- 


in association with it. 


RHEUMATISM, 


Definition.—Acute articular rheumatism is probably an in- 
fections condition ; the nature of the infectious agent, however, is 


.—The manifestations of rheumatism agree very well 
Lee seriess diseases, and some of the lesions frequently 
the disease, such as endocarditis, are invariably in- 
relationship between tonsillitis and rheumatism has 
by some as that between primary and secondary dis- 
Mies the infections agents effect an entrance 
the tonsils, causing primary tonsillitis and 
, With localization in the joints. In 
held that the organisms enter through 
other ways. 

to Caves ee ae cont 

pyogenes avus discovered in one 0) 
ism which he classified as: 
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Other organisms, including various forms of bacilli, have been 
described, 

Very recently Achalme has deseribed a bacillus which he and 
others ate found in a number of cases of acute articular rheuma- 
tism. It isa large bacillus resembling that of anthrax ; sometimes 
it is motile ; it stains well with anilin dyes and with Gram’s stain; 
may have a capsule ; and forms polar spores much larger than the 
bacillus. This organism is obligate-anaérobic, growing best in 
liquid media, in which it forms small bubbles of gas. Thioroloix 
claims to have produced typical symptoms in the rabbit ; and the 
inoculation-experiments of others have given suggestive results. 
This bacillus was obtained from the blood in a number of cases; 
and from the pericardial fluid and blood in a state of purity in one 
ease. The organisms have been found in sections of the heart- 
musele and valves. 

[For the pathologic anatomy of rheumatism, see Diseases of 
the Joints.] 

MALTA FEVER. 

Synonyms.—Mediterrancan Fever ; Gibraltar Fever; Febris 
Undulans. 

Definition.—This disease has been described as a form of 
irregular fever occurring along the Mediterranean coasts. It 
has been rded as an aberrant form of typhoid fever, but is 
probably independent and due to a special micro-organism. 

Etiology.—The micro-organism discovered by Bruce, and 
designated Micrococens Maltensis, is by many regarded as the 
specific cause, This is an oval micrococeus about } in diameter, 
occurring singly or sometimes in pairs, but never in chains, Tt 
has no motility of its own. It may be stained with ordinary solu- 
tions of anilin dyes, but not by Gram’s method. It occurs abun- 
dantly in the spleen, but not in the blood, Pure cultures have 
been obtained, and inoculation in monkeys has seemed to give 
positive results. Malta fever is not contagious. The micro- 
organisms seem to enter the body through the respiratory or the 


intestine is and the soli ollicles and Peyer's patches are 
sometimes A the large intestine is generally 
dark red and pre: 1 1 or larger irregular ulcerations, 
from whieh intes occur, In some cases lesions 
of the ileum n f typhoid fever have been de 
scribed ; but it is the cases in which these occurred 
were Malta fever, an yphoid. The spleen is enlarged and 
hyperemic. 5% 
tholo: { Malta fever is characterized 
n — The cause of this irregularity 
nerated in the disease are un- 
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known. Recently a serum-reaction, like that of Widal for apo 
fevet as en cine wth the ser and cultures of 
ever, 


BERI-BERI. 
Definition.—This disease is Ps infection due to undetermined 


—! i occurs among young persons and usually 
of le. It is most frequent along ocean coasts 
Aeon ae ays prevalent during damp seasons of 
heen does not seem to be contagious 
cra bc al meno have been described, including a 
aunber af bt 4, as well as organisms resem ing 
One observer (Taylor) was able to 
tro the ring donee wn in animals by the injection of blood from a 
sthologic Anatomy.—Among the | bserved 
_ the lesions observed are 
hemorrhages in the serous surfaces ; parenchymatous and 
degeneration of the heart-muscle ; enlargement of the liver 
tion and inflammation of the peripheral 
nerves are constant and important conditions. 


CHAPTER VITI. 
ANIMAL PARASITES AND DISEASES CAUSED BY THEM. 
PROTOZOA. 


7 cOLt. 
first accurately described by 
20 to 30 yein diameter, consist- 
ie outer Pern and a finely or coa: 
Tt frequently shows vacu- 
Tt presents active ameboid move- 
of the microsco] nd fre- 


of the. organism pseudopodia are 


These at first draw uj 
formation the asa 





TEXT-BOOK OF PATHOLOGY. 


i lo) ‘When in unfavorable sur- 
wiechigs she vetcion Seine a hese ee ake ae 
state. In this the body becomes spherical, and the wall 


encysted 
is eventually stiff and firm and usually presents a double contour. 


l = 5 = i 
Fig, 107,—Ameba coll in intestinal mucus, with blood-corpuscles and bacteria (Lésch). 





its and | 
but this does not prove the 
larity of the oceurrence of 
ry and its relations to the 
favor of its pathogenic réle. 


portance have been discoy- 
vindlis, found in the wrine in 
met with in the mouth, espe- 
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REE AIZDON pees 


ble that the organisms 

clinicians, however, 

may yy drinking-water. 

does not occur, but it has been shown it the 

when introduced into the circulation of a 

ieee Seek ‘The drinking of the blood does not give rise to 

the disease. Certain external conditions are favorable or necessary 

interng the t of the disease, and probably se ds Sir ee in 
elopment of the organisms outaid 

tron are ee marshy soil, atmospheric ty, 

‘The disease occurs in the lowland. or 


Pris Parasite of Tertian Pever.—IExamination of the fresh blood 
aS patient some erie ae a a eae shows ii aieees of the 
ie sm ine Havahees, ving ameboid movement 
and often assuming cross- or star-shapes, ‘These are the so-called 
pee Later, the plasmodia have pigment about their pe- 
and + the amount of pigment may become consid- 
time the organism grows and the red cor 
ly the ameba may almost com~- 
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parts, 
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named, but differs in the fact that the pigment-granules are much 
less abundant and coarser. The red corpusele ts not decolorized, 
as in the case of the tertian, but assumes a somewhat greenish 
hue. In about seventy-two hours segmentation occurs, six to ten 
segments and then spherules being formed. 

‘The Parasite of Irregular Malaria—In the irregular malarial 
fevers of the summer and fall (the estivo-autumnal fevers) the 
organism is smaller than in the other cases, and rarely presents 
much pigment. The plemeram frequently presents itself as a 
ring-shaped body, highly refractive and with a shaded central 
iia A few pigment-granules may be seen, but rarely more. 

organism itself does not become larger than about one-third 

the diameter of the corpusele in which it occurs, The red cor- 

puscle itself’ is greenish, as in the quartan variety, Segmentation 

is not observed in the circulating blood, though centrally placed 

jigment may be seen, ‘The segmentation takes place in the spleen, 

Beene) and other parts. The duration of the eycle of 
development is indefinite. 

Other Types Assumed by the Malarial Hematozoa.—Besides the 
regular forms deseribed there is a flagellate variety, which is seen 
only in the blood kept for a little Stile ontaide the hody. This is 
formed by the projection of thread-like processes which have 
active thrashing-movements. The pigment of the body itself is 
in the central part and is actively motile. These ciliated hema- 
tozoa may be found in tertian or quartan fever, but especially in 
irregular malaria. Recent observations on the blood of birds, as 
well as the studies of Manson and Ross in malaria, seem to show 
that the formation of these flagellated bodies is important in the 
reproduction of the organist 

Tn the estivo-autumnal fevers a very curious form of the hema- 
tozoa is found ; this is the erescent form deseribed by Laveran. It 
occurs in cases of some weeks’ duration, and is developed within 
the corpuscles; first, as a somewhat oval vhich becomes 
more and more crescentic, the pigment at the same time clumping 
in the center. The red corpuscle may entirely disappear, with the 
exception of a small portion seen in the concave part of the eres- 
cent as a mere shadow. 2 

The Organism Outside the Human Body,—It has been impossi- 
ble up to the present time to discover the malarial organism in 
soil or water, and only a few un ions of its occur 

: the body have bee y Manson sug- 
gested that the mosquito is the a f the contain at 

Pathologic Anatomy. 1 it fact in malarial 
infection is the destruction that i blood. Rapid 
anemia with liberati (hemoglobinemia) and 
the appearance of granular pig the blood are among the 
results. The pigment accumulates in the spleen, liver, bone 

















NS 











2 


9 


a 














or 


ANIMAL PARASITES AND DISEASES CAUSED BY THEM, 269 


ituati Congestive enlargement of the 

long-contii attacks, cirrhotic changes be 

observed, Thrombi of the capillaries and arterioles are Gera 
and to these, in part at least, are due the focal necroses observed 


in the liver and —— 28 oan ; 

~—The eur roxysmal seiz~ 
ures of malaria are yrobably thé result of the: liberation of tox 
substances. The periodicity depends upon the duration of the 
cycle of development of the organism. A single group of tertian 
organisms cause a tertian fever (a paroxysm every other day). 
Infection with two groups of tertian organisms, maturing on alter- 
nate days, produces a quotidian fever (a paroxysm every day). 
One group of quartan organisms causes quartan fever (® paroxysm 
every third day) ; these groups (maturing on successive days) cause 
quotidian fever. 


COCCIDIUM OVIFORME. 


Descriptioh.—The coceidia are small bodies from 30 to 40 
in length and from 15 to 20 in width, having a thick and rather 
glistening capsule. The body is filled with granular material, 
which is not rarely in the center. Outside the body 
sean takes place. The granular protoplasm divides into 
fou 


ir rounded capsulated spores, cach containing a granular resting~ 
body lying in the concavity of a sickle-shaped daughter-spore. 
Sometimes endogenous sporulation is said to occur, the parasite 
imply breaking up into a ere number of sickle-shaped bodies. 
‘The term ie is applied to the rounded spores found in 
the coccidium (Fig. 108). 

Occurrence and Pathogenesis.—The coccidium is a fre- 


e => 


Fig. 1 —Cocekdia from the burman liver (Leuekart). 


ee parasite of rabbits and certain other animals. Tt leads to 
formation of vellowish nodules in the liver. It is an intra- 
cellular parasite, first invading the cells of the biliary passages 
and afterward the surrounding hepatic cells as well (Fig. 109). 
Less ntly it occurs in the intestinal tract, giving rise to 
nodular thickenings or ulcerations. 

‘The parasite escapes from the body in the stools and then nn- 
dengoes sporulation. Other animals are probably infected by 
ingestion of the spores or sporulating condi: Occasionally the 
disease decimates rabbits or guinea-pigs kept in confinement. The 
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animals become languid, lose their petite, emaciate, and have 
fever. Later they suffer from coaches, stupor, or coma, and 
die in this condition. 

A few cases of coccidial disease of the liver have been observed 
in man. The lesions present themselves as cystic nodules spring- 
ing from the bile-ducts, or less commonly as a diffuse involvement 


Fra, 100.—Coculdia in the wall of the bileduct nnd the najncent tiepatie structure of & 
. rabbit. 


of the liver with cirrhosis and causing jaundice. Coceidial lesions 
of the intestines have also been discovered in man, and less com- 
monly invasion of the heart, of the kidneys, and other parts, 

The close association of the organism with the lesions, and the 
number of organisms discovered in the tissues, justify the belief 
that it is the specific eause of the lesions, 

The coceidium of the intestinal tract is generally smaller and 
the sporulation more rapid than that of the hepatic form. Tt was 
therefore supposed by Leuckart to be a special variety, and has 
heen called Cbecidium perforans. More recently this has been 
regarded as identical with the ordinary form. 


ANIMAL PARASITES AND CARCINOMA. 


‘The theory that carcinoma and other malignant tumors are due 
fi ic mean recent origin. 

nisms without success ; and 

ention to certain: structures 


rotoplasm and nuclei of carei- 
ned as coccidia; and about the 
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same time Malassez and Albarran found similar structures in the 
cells of an epithelioma of the maxilla. Darier found bodies of 
the same kind in Paget’s disease of the nipple, and many sub- 
sequent investigators have described more or less similar 
tions. 


Among these suj rotozoan organisms some are infranu~ 
clear, some extran and some wholly extracellular. Among 
the intranuclear and extranuclear cell-inclosures Sjérbring de- 
scribed round bodies which tend to grow and eventually spor- 
ulate, forming ic bodies containing twenty to thirty spores 
( sts). structures resemble the parasites of silk- 
worm disease, and are classified by Sjérbring as microsporidia, 
Sudakewitsch and others have described bodies more closely 
resembling coccidia in their sharp, double contour and the 
ence of peculiar, sometimes sickle-shaped, bodies within. Pod- 
wyssozki and Sawtschenko described forms differing from coccidia 
in the absence of a distinct capsule, and resembling rather the 
amebe, such as those occurring in the blood of birds and in 
malaria, The views of these authors, particularly Sawtschenko, 
have, however, un some modification in their several con- 
tributions. Ruffer, Plimmer, and Walker described structures 
occurring only in the protoplasm of the cells, and resembling 
coccidia, but Demag neither spores nor sickle-shaped bodies, but 
saaltiplying by direet division (Bg. a Many of the investi- 
gators lay stress upon the behavior of the supposed parasites 


49@® 


« © 


’ 
Fos. 120—Inclusions in cancer-celis: a and 6, early stapes of * parasitic" bodles: ¢ 
stages, showing division by segientation: d, cancer-cell containing leukocytes 


stains. Thus Raffor and his collaborators point out that 
the nuclei of thei 
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Some authorities have advanced a theory quite different from 
the above, holding that the cancer-cells themselves are parasitic 
organisms. Korotneff distinguishes three kinds of organisms in 
carcinoma : amebm, coceidia, and gregarinide. ‘The ameboid form, 
which he calls Amoeba cacheviea, has a granular protoplasm and a 
elear nucleus. It is actively motile, and may leave the epithelial 
cells to enter the connective tissue. After establishing itself it 
becomes encysted, the nucleus breaking up and the protoplasm 
becoming more dense, Zovids and sporozodids result, the former 

going on to the formation ofa gregarina (Rhopalo- 
cephalus carcinomatosus) (Fig. 111), or a coceid~ 
jum, the latter forming new amebe, Some of 
the structures figured by Korotneff are undoubt- 
edly merely cancer-cells. A few authors claim 
to ides found parasites of various kinds in the 
blood of eases of carcinoma. 

A close study of the so-called parasites of 
carcinoma shows that they are probably the re- 
sult of cell-degenerations, This is evident in 

rt from the fact that they are most abundant 
in degenerated carcinomata or in degenerated 
areas of carcinomata, and from the very diver- 
gent character of the forms described, Further- 

Fo 10.—Rhopa- more, similar structures oceur in other tumors, 
Jocephalye caren some of them eminently benign, and even in 

ordinary inflammatory tissue, Russell, in 1890, 
described certain rounded bodies that stain intensely with fuchsin, 
and occur in or between the cells. These “ fuchsin-hodies” are 
certainly not parasites, but cell-productions. 

Recently it has been urged that certain blastomycetes, rezemblin, 
the ordinary yeast-fungus, if not identical with it, are the actu 
cause of cancer, and that many of the bodies formerly regarded as 
protozoa are blastomycetes. ‘This view lacks confirmation. 


ANIMAL PARASITES AND MOLLUSCUM CONTAGIOSUM, 


Definition.—Molluscum, or Epithelioma Contagiosum, is an 
infectious disease of the skin marked by the appearance of white 


and pink papules. 

Btiology.—The cause of this disease is, no doubt, a miecro- 
organism of some sort, Its contagiousness ix evidenced by the 
occurrence of in houses or asylums, by the oceurrence 
of accidental inoe ns, and by direct experiments. The ineu- 
bation-period to be a long one—sometimes extending to 

uJ ions have been found to contain small 


x 8 ) was long ago pointed out 
by Virchow. It is uncertain whether these are really parasites or 





ANIMAL PARASITES AND DISEASES CAUSED BY THEM. 273 


epithelial degenerations. Some authors are positive regarding the 
parasitic nature of the bodies; others are bacally ace tito of 
their nonparasitic character, 

Ay —The disease occurs as single or, more fire- 
quently, multiple papules, at first quite small, but later becoming 
nodules of considerable size. In the larger a central depression or 
umbilication is seen, and on ence matter may be ex~ 
pressed from this. After ‘ing about 3 or 4 mm. in diameter 
they remain stationary, or undergo softening and suppuration. 
In exceptional cases the tumor may reach the size of « small 
oran; 

eee rte Giaunin’ oocarn, ber thay) mack, chsh genitals, 
or sometimes scattered over the whole body, sparing only the 
palms and soles. The lesions have occasionally been found on the 
mucous membranes. 

Structure.—Microscopically the lesions of this disease are 
found to consist of epithelial proliferations having a somewhat 
acinous arrangement, a hair-follicle occupying the center of each 
group of cells. The interior of the nodules is filled with soft, 
cheesy matter which may be expressed. The epithelial cells are 

in several layers, the upper being normal cells with large 

nuclei, the deeper layers showing beside the nucleus small drop- 

lets, or rounded spherules, the so-called molluscum-bodies. These 

bodies grow in size, and may be so large as to fill the cell, Mri 

the protoplasm and nucleus to one side. In this process the cell~ 

wall and protoplasm become horny, and practically the entire 

body consists of the enlarged molluscum-corpuscle. Certain 

ulations and more or less definite segmentations within these 

ies have been described as 9 ting conditions. The nature 

of these bodies is very doubtful ; they may be coceidia, gregarin- 

ide, or ameboid bodies; but they may also, as some contend, be 
the results of epithelial degenerations. 


VARIOLA AND VACCINIA, 


A number of bacteria have been described from time to time 
in these diseases, and various micrococci in particular have been 
found in the pustules, but none of these can be considered as 

ific, Several bacilli have been recently described. 

Tn 1887, Pfeiffer and van der Leoff independently d 

ite of the order sporozoa, which occur 
f ism was found in variola as well as in vac- 
Pfeiffer, Guarnieri, and other investigators found that by 
inoculation of the cornea of rabbits large numbers of the supposed 


their nee in the epithelial cells. These ongan~ 
lies lying in the protoplasm of the cel 
singly, sometimes in groups of two or three. Slow ameboid 
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movements are visible and the jisms present one or more 
nuclei, Spore-formation has been observed by several investiga- 
tors. Guarnieri suggested the name Cytoryctes variole seu vaceina, 
‘The nature and the significance of these supposed organisms have 
not yet been positively determined. Some authorities look upon 
them as products of cell-degeneration. 

Secondary infections with various micrococei or other organ- 
isms are common in small-pox and vaccination, and may play an 
important part in pustulation, and in the more definite aS 
tions, such as septicemia, pneumonia, hemorrhagic septicemia, ery- 
sipelas, and the like. 


VARICELLA. 


‘The etiology of chicken-pox is even less definitely determined 
than that of small-pox. Pfeiffer discovered the same organism 
described by him in vaccinia and yariola, Bacteria of one sort or 
another have been occasionally found. 


MEASLES, SCARLET FEVER, AND OTHER DISEASES. 


Certain investigators have discovered bodies having some of 
the appearances of protozoa in measles, scarlet fever, pernicious 
anemia, leukemia, sarcomata of various sorts, and in a number of 
other diseases. These observations, however, do not merit further 
discussion in this place. Future investigations must decide whether 
they have been accurate or not. 


CERCOMONAS INTESTINALIS. 
This organism is a pear-shaped body with a sharp anterior 
extremity provided with a delicate short cilium. The bi 
terior end is provided with a long, tail-like flagellum. A 
larger and # smaller variety have been described (Fig. 112), The 


Fro, 112.—Ceroomonns Intextinalis > a, largor, b, smaller variety (Duyaine). 


former is the variety usually found, and is from 10 to 12 f in 
length. A minute oval aperture has been found at the anterior 
extremity. 

Significance.—The organism has been discovered in great num- 
bers in various diarrheal ions, expecially in cholera, It is 
not known to have pathoge 
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CERCOMONAS COLI HOMINIS, 


A single observation of this organism was made by May. The 
meee aaa not quite the size of a red corpusele ; 
rather granular and glistening and slightly greenish. It was 

indle-s} |, the anterior more iMunt than the posterior, 

ur cilia were found attached to this end, and upon one side of 
the oe tation low sree) iparabrae In the same 
case smaller level an ly younger para- 
sites, were discovered. The patient suffered from caret of 
the stomach and chronic diarrhea. 


TRICHOMONAS INTESTINALIS. 


This nism is ; from 10 to 15 y in len, 
and 7 in breadth (Fig. TB The anterior end blunt: ie 
posterior end is prolonged into a sharp, tail-like projection. 


too! 


Fig. 118—Trichomonas intestinalis (Zumker). 


The body is oe and contains one or two bodies resembling 
vacuoles. Near the anterior end at one side may be seen a row 
of ten or twelve cilia, which give the organism active motility. It 
af See ele ees nie 

ificance.— 18 organism found in cases 0! ar 
rhea, if its significance is doubtful. 


TRICHOMONAS VAGINALIS. 


This form is rather smaller than the last, with an attenuated 
caudal end and a more blunt anterior portion, provided with three 
flagella ; there is a lateral undulating membrane with six or seven 
a aitonoe iam has been found i f vagini 

¢—The organism has been found in cases of yagini- 
tis due to various causes, but also in the absence of evident 


OTHER FORMS OF TRICHOMONAS. 


Sternbeng has found several forms in the mouth, and especially 
about the teeth. ‘These have been termed Trichomonas flagellata, 
‘Trichomonas caudata, and Trichomonas elongata. 
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BALANTIDIUM COLI. 


Balantidium or Paramecium coli is a rounded body from 
7 to 10m in length and senhy less in breadth (Fig. 114). It 
is surrounded by « coat of cilia closely set. 
‘There is an oral aperture at one end and an anal 
opening at the other. The substance of the 
panisite is granular, and contains a nucleus and 
two contractile vacuoles besides various forei; 
matters, Encysted forms with a thickened capsule 
have been described. 
Significance. —The hog is the natural host of 
this parasite. Man is probably infected through 
drinking-water or contaminated food-stufls, It is 
ditin tol (anie. found particularly in northern countries of TAA, 
aten), and occurs in eases of diarrhea principally involy- 

ing the large intestine. Chronic catarrhal inflam- 
mation and dysenteric lesions have been described. The organism 
is probably irritating, but whether pathogenic or not is unknown. 


MEGASTOMA ENTERICUM,. 
‘This organism in its active state is irregularly pear-shaped, and 


presents at its broad end a cup-shaped depression situated obliquely 
at one side (Fig. 115). On the anterior edge of the depression are 


Fig, 115.—Megastoma entericnm from the intestines of a mouse (Grass! and Schewiaket. 


attached two long cilia, and at one point of the posterior lip are 
two pairs of cilia. In the base of the depression are seen two 
vesicular structures (nuclei) united by a band. The protoplasm 
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is finely granular and is surrounded by a delicate capsule. When 
free the organism is capable of rather rapid motion, but in the in- 
testine it is attached to the epithelial cells by its cup-shaped 
ression. The organism exists in this form in the duodenum 
and jejunum. In the colon or other unfavorable situations it 
oval encysted bodies showing the nuclei and cilia within. 
Signi) -—Megastoma is a frequent parasite of the mouse, 
but has been found in the intestines of other animals, and occasion- 
ally in man, It has been found especially in chronic diarrheal 
conditions, and at times appears in the stools in immense numbers, 
No definite lesions have been found, and the pathogenicity of the 
germ is uncertain, 


CESTODES OR TAPE-WORMS. 


General Biology.—The life-history of the different forms 
of tape-worms is much the same, They have two states of exist- 
ence, the larval, which is generally found in one species of ani- 
mals, and the adult state, usually oceurring in another species. It 
is suy d that in the case of one or two tape-worms an inter- 
mediary host is unnecessary, but this is doubtful. The adult 
worm, or tape-worm, occupies the intestinal tract of man or the 


Vis, 118 Segments of (1) Tenia saginata, (2} Bothriocephalus latus, and ¢) Twnia sotiusa, 
showing arrangement of uterus. 


lower animals. Tt consists of a head, by which the wo' 
itself to the mucous surface ; and after the head, a » gre 
or less size and length, and a body consisting of separate links or 
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where it imbeds itself and forms the well-known measles (eco Figs, 
116 and 117). These are seen with the naked eye as small cyst- 


Pays of various worms found tn the alimentary canal of man: A, Ascaris 
i, c, Oxyuris vermicularis; p, Trichocephalus dispar: x, Anchylostama 
¥, Distoma hepaticum ; G, Distoma Innceolatum; x, Taenla sGlium ; 3, 
inata; X, Bothriocephalus latus ; % 400. 


like bodies lying between the muscle-fibers. They contain a scoler 
or head, like that of the adult-worm, inverted into a sae filled with 
clear, watery liquid. When the measles or cysticerci oceur in hol- 
low cavities, such as the ventricles of the brain, they may reach * 
considerable size. They differ somewhat in different forms of 
tape-worm, as will be described in connection with the individual 
ies. When flesh infested with larval tape-worms is eaten by 
man or some suitable animal, the cysts are dissolved and the seolex 
fastens itself upon the mucous membrane of the intestine, The 
he worm is then slowly or rapidly formed. 
host of tape-worme of adult or of larval type; most 
frequently the former, In one case, the Tenia echinococens, only 
the larval worm occurs in the human body, in the form of hydatid 


cysts, 
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TANIA SOLIUM, a 


i occurs in the adult state in man as a worm two or 
three meters in peed in the hog or rarely in. man in its 
ition, head is about the size of a pin-head and 


suckers ( ). Attached to the 
head is a neck of thread-like appearance, 
which terminates in the immature 


mature segments are found 
at the middle and the posterior end of 
the worm. They contain a uterus consist- 
ing of a median tube and six to twelve 
lateral branches (Fig. 116). The genital Z 2 

re is found atone side of the segment, Fv. 14-—Hond of Twnia solfam 
irregularly alternating in successive pro- bead ve 
glottides. The eggs, which may be squeezed from the segments 
or obtained free in the feces, are rather oval or spherical, from 30 
to 35 y in diameter, and consist of a peripheral striated zone and 
a central granular portion, showing indistinctly six lines represent- 
ing hooklets (Fig. 117). Groups of segments may be discharged 
from time to time, but this is not frequent; the discharge of 
single segments is less frequent. The proglottides have indepen- 
dent soreness and may sometimes be seen to move about upon 

clothes, 

The Larval State in Man.—When the ova are taken into 
the stomach the shell is digested and the embryo with its six 
hooklets is set free. This penetrates the wall of the stomach or 
intestine, and in some uncertain manner reaches the muscles or 
oe where it effects a lodgement. The hooklets are discarded 

4 little bg) containing clear liquid ix formed, and at one point 
may be found a bud-like projection into the sac. This develops 
a scolex or head, which eventually be 
of the fully formed worm. The 
wall of reactive connective tissue. 
of formation of the eysticerc’ ( 0 
twelve weeks). The size of the cysts in the muscles varies from 
minute points to that of a pea, In the ve es of the brain 
the cysticerct may be as large as a small che “ 


‘or racemone cystioeret are met with. 
cam fe the seats of special interest are the bi 
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especially the peripheral muscles, tongue, and heart-muscle, and 
the subcutaneous tissues. 
The Adult Worm in Man.—When measled meat (hog, occa~ 
sionally that of deer, sheep, and other animals) is eaten in insuf- 
ficiently cooked form by man the capsules 
of the cysticerci (Fig. 119) are dissolved, 
the scolex attaches itself to the mucous 
membrane of the small intestine, and the 
worm is developed, Usually there is but 
one worm ; occasionally several occur in the 
same ease, The worm may remain in the 
intestine for years, despite repeated efforts 
to dislodge it. In other cases it is spon- 
taneously discharged. Reverse peristalsis 
may cause portions to be carried to the 
h stomach, whence they may be discharged 
by vomiting. Th 
Fig. 11%—Measled pork ; two- Geographical Distribution.—The 
ben ad He aut ‘Tenia solium is an exceedingly rare para- 
site in America, It seems to be more 
common in certain parts of Europe. 


TARNIA SAGINATA, 


This form is the common tape-worm of man. It is larger than 
the preceding form, being from four to eight meters in length. 
The head is aor (2 mm. broad), cuboidal, and provided with 
four suckers. ‘There is an abortive rostellam, but no hook! 
(Fig. 120). The neck is short, and the segments rapidly become 


Fy, 121 Crsticoreus Tees ang: 


end 
Mosler and ie; natural shee (Leuckart), 


broader than long, but in | i of the worm, where 
the sexually mw e found, the segments are longer 
than broad, The uterus is formed like that of the Trenia solium, 
but the lateral branches are more numerous (twenty to thirty, a 
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often dichotomously branched) (Fig. 116). The are rather 
more oval and larger than those of Tenia solium, but otherwise 
closely resemble the latter. 

ral form, or cysticereus, occurs in the ox and some- 
times in the giraffe. The measles are found in the muscles, liver, 
lungs, and occasionally in other organs (Fig. 121), 

e adult form occurs only in man, and occupies the small 
intestine. The presence of the worm does not seem to oceasion 
any definite disease of the intestines, except in rare cases, when a 
number are found present in a coiled mass, or when one worm is 
similarly coiled, This may cause intestinal obstruction, and pos- 
sibly in exceptional instances rupture of the bowel, 

The symptoms ascribed to tape-worms are some of them doubt- 
less reflex; but it is noteworthy that they are often absent until 
the patient discovers segments in the stools. (Further refer- 
ence to possible eros results is made in the discussion of 
Bothriocephalus latus.) It is an exceedingly 
common ite in certain countries (Africa 
and the Est), but jis more or less commonly 
found in all parts of the world. 


TANIA NANA, 


This form, sometimes called the dwarf 
tape-worm, in its adult state is about 2.5 cm. 
in length (Figs. 122 and 123). It has a 
rounded head, with a rostellum that may be 
protruded or retracted and that bears a single 
cirele of twenty-two to twenty-seven hook- 
lets. The mature segments of the posterior 
end of the worm have a yellow color, The 
genital pore is on the same side in all the 
segments. The eggs are oval in shape, 
whitish and transparent; they are from 47 

to 48 » long and 38 to 
39 broad. 

The intermediary host 
of this form is not cer- 
tainly known, but is sup- 
posed to be some form 
of insect or snail, The 
adult parasite alone oc- 
curs 2 ea 4 head 

Fw. attaches itself deeply i 
seta ite the mucous mem! 

of the bowel and m: 
catise considerable local disturbance. ‘1 
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eral or many worms associated ; sometimes there may be several 
thousands. 
TAENIA ELLIPTICA, 
This form is identical with Tenia cucu- 
merina, Tt is a common parasite of 
and cats, The length is from 15 to 30 cm. ; 
the head is provided with a rostellum bear- 
ing sixty hooklets ranged in four rows; the 
rostellum may be protruded or retracted. At 
the junction of the ents there is a consid- 
erable contraction of the diameter of the worm, 
ving the body a markedly linked character 
fe. 124). The mature segments have a red- 
‘brown color from ie pecs of the eggs. 
Each proglottide has a double sexual appa- 
ratus with a genital pore at each side. e 
intermedi: jost is probably the louse of 
the dog and oceasionally the flea, The adult 
worm usually occurs in numbers in the intes- 
Se rasa tinal tract, and in some cases seems to pro- 
Vilorier and Pepe) duce inflammatory disturbances, 


TAENIA FLAVOPUNCTATA. 

This form (probably identical with Tenia diminuta) is from 
20 to 30 cm. in length; the head is elongated and verges gradu- 
ally into the neck. The suckers are small, but there is neither 
rostellum nor hooklets. The segments are marked by a yellowish 
spot which represents the male genital organs. 


TANIA MADAGASCARIENSIS, 
This form is from 25 to 30 cm. in length; the head is marked 
by four large suckers and a rostellum bearing hooklets, 


OTHER FORMS OF TANIA. 


Besides these more or less satisfactorily described forms, a 
number of uncertain varieties have been reported, such as the 
Toenia tenella, Tenia Algeriana, ete. 


TANIA ECHINOCOCCUS. 
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row, The second t is about the breadth of the head, but 
somewhat shorter, third is considerably larger; and the 
fourth is the | of all, constituting about 


one-half or two-thirds of the entire worm. The 
uterus consists of a median portion with few 
lateral branches. The eggs are oval, from 17 
to 30 f in diameter, and the shell is rather 
thinner than in the eggs of other tape-worms. 
The adult worm occars in great numbers in 
the small intestine of the dog. It is also found 
in the wolf and fox, nd occasionally in other 
animals. 
The Echinococcus Cyst.—This term is 
applied to the structure in which the larval 
te is innit ‘Three varieties have been ye; x 
istiny i 1G. 1% —Taemia colt 
Taj iiataeoeces Scolicipariens— When the (aesker and Perper 
eggs reach the stomach of man the embryo is 
freed and penetrates the mucous membrane. It is carried by the 
blood or lymphatic stream to the liver or other organs, where it 
develops an echinococcus-cyst (Fig. 126). 









Fito, 195,—Echinvcoceuseyst of the Hive A specimen in the Museum of the Phila 
deiphia Hospital) 





1 ‘The wall of the cyst is composed of two layers, an outer cuticular 
and an inner parenchymatous, granulocellular layer. ‘The paren- 
chymatous layer is important as a budding or brood-membrane. 

some weeks there may be seen upon its surface small buds 
or projections, which later become hollowed by a central exeava- 
tion and form a small cyst; secondary budlets spring from the 
surface of this and gradually form embryonal heads or seolices 
(Fig. 127), When mature these are retracted or inverted into 
the cavity or eyst of the original bud. In thi, manner a large 
number of heads are formed upon the inner wall of the original 
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echinococcus-cyst, the cavity of the cyst at the same time increas- 

ing in size and being distended with characteristic liquid. This 
is a clear fluid, having a specific gravity of 
from 1009 to 1015 and a neutral or alka~ 
line reaction, and containing no albumin or 
only traces, but a considerable quantity of 
ehlorid of sodium. Sugar is sometimes 
found in the fluid. 
: ( Ser yeetat on Eysan ion — Leads 

Fito. 127-—Formation of this form of simple cyst with buds attached 
tas eer dame fo the inner wall, sara are cases in which 

daughter-cysts and even prenas ur iter 
eysts are formed. ‘The daughter-cysts are found within the original 
st, and are probably icoe! by eystie degeneration of the buds 
already described ; and possibly in some eases by simple separation 
of the buds. They are variable in size, sometimes becoming as 
large as a nut or egg, and when granddaughter-cysts are contained 
within them the size may be even greater. To this form the term 
Echinococcus hydatidosus or Echinococcus endogenes is applicable, 

Tn a subvariety of this form secondary cysts are produced out- 
side the original wall. These are formed by a process of soft- 
ening in the cuticular wall, with gradual projection of the paren- 
chymatous layer toward the exterior and eventual rupture, with 
formation of secondary cysts outside, 

(c) Echinococcus Multilocularis.—In « third form of echinococ- 
cus-disease there ure numerous small eysts, from the size of a 
grape-seed to that of a pea, embedded in connective tissue, and 
altogether forming a more or less definite tumor-mass. On sec- 
tion this presents an alveolar appearance, the cysts containing 
somewhat gelatinous material. Careful examination of the inner 
walls of the small cysts shows them to contain pigment and eal- 
careous particles. Scolices, however, are absent for the most part, 


loctlaris (Lusch ka), 


chinococeus multi~ 
Fig, 128), Its forma- 
here are secondary pro- 
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liferations in an outward direction from the original cyst, rather 

than a deposit of large numbers of ova or embryos. The whole 

eer the appearance of a tumor, and not rarely central 
is softening occur as in tumors. 

i eysts may continue to grow until they have reached 
huge dimensions without undergoing any secondary changes. In 
other cases the parasite may die and the pert may cease, 
or active proliferation of the tissues around the eyst may lead to 
bat ose . In still other cases suppurative change occurs 
in the cyst or its wall. In all cases when the cyst reaches a cer- 
tain size the tissues around pecdnee a connective-tissue capsule of 

r or less thickness. hen the parasite dies inspissation of 
liquid occurs, and it may eventually disappear or be converted 
into a thick whitish material ; the cyst-walls and the connective- 
tissue capsule at the same time shrivel and present peculiar con- 
centric limellations that are very characteristic. Eventually cal- 
cification of the wall of the cyst and to a certain extent of its 
contents takes place, 
Seats.—Echinococeus cysts are most frequent in the liver, 
also occur in the lungs, kidneys, spleen, and omentum, and 
Jess frequently in the brain or other parts of the nervous system. 
The ic effects are produced by direct mechanical pressure. 
ihieigeparaptical distribution is extensive, but the dis- 


ease is common only in restricted localities, especially in northern 
countries (north of ype, Iceland). 


BOTHRIOCEPHALUS LATUS. 


The Bothriocephalus latus is the largest tape-worm of man, 
reaching the length of from 5 to 9m. The head is flattened 
and club-sla and presents two groove-like suckers at its sides 
Fig. 129). The neck is thin and gradually increases in diameter, 
ripe segments are Beasts) and are d 
i by a rosette-like formation of the 
ee, which is plainly oa the cages 
proglottid (Fig. 116). ie genital pore is 
upon the flat su Taf the segment and always 
upon the same side of the worm. The eggs are 
ins! and enclosed in a shell present- 
inged lid atone pole, ‘The intermedi- 
form of fish, most frequently 
eges first undergo a certain 
ent in water, th abryo 
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It is frequent in certain northern countries, as in Sweden, and in 
parts of central Europe, especially in Switzerland, It is only 
occasionally met with m America in immigrants, 

gic Physiology.—Local disturbances of the intes- 
tines are not observed; but persons harboring Bothriocephalus 
sometimes suffer from profound anemia. This has been attributed 
to poisonous substances elaborated by the worm, or resulting from 
decomposition of its segments. Similar anemia excinalle ac- 
companies other forms of tape-worm. 


BOTHRIOCEPHALUS CORDATUS. 


‘This variety is much smaller than the last, the maximum bein 
from 1 to 1.25 m. The head is short, broad, and heart-shaped, 
and the suckers are placed upon the flat surface, The uterine 
structure differs from that of riocephalus latus in being nar- 
rower and more elongated, and also in having lateral branches. 
The body of the worm contains granular calcareous matter. 


BOTHRIOCEPHALUS CRISTATUS. 


This form is about 3 m. in length, and is distinguished by two 
crest-like projections upon the head. These are covered with 
numerous small papille. There are no definite suckers, and the 
head contains abundant granular calcareous matter, 


BOTHRIOCEPHALUS LIGULOIDES, 


This variety oceurs only in the larval form in man. It has 
been found in the region of the loins and in the tissues about the 
eyes. The head of the worm is distinguished by a papilla-like 
projection. 

NEMATODES, OR ROUND-WORMS. 


ASCARIS LUMBRICOIDES. 


The Ascaris lumbricoides, or ordinary round-worm, is one of 
the most frequent intestinal parasites. The male may reach a 
length of 25 em, and a thickness of 2 to 4 mm.; the female is 
longer, up to 40 cm., and thicker, up to 5 or 6 mm. The body 
of the worm is brownish or sometimes pinkish in color, and pre- 
sents parallel ridges or rings somewhat like’ those of the earth~ 
worm, The head is ENE with three rounded prominences or 
lips, between which the mouth is placed (Fig. 130). The male 
shows two chitinous spicules at the cloaca. ‘The eggs of the worm 
are produced numbers; they are covered with a tough 
shell, and 0 : material in an irregular mass. 

a granular material, sometimes 
showing the linear outlines of an embryo. 
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‘The asearis develops in man from swallowing of the eggs in 
infested drinking-water or food. The parasites may be present 
singly or in numbers. They occupy the 
small intestine, but frequently migrate, 
entering the |-ducts, the h, the 

e even the larynx or nasal 
cavities, They may give rise to violent 
symptoms by obstruction of these pas- 

way or when in numbers or 
united in masses even intestinal obstruc- 
tion may be caused. Occasionally abscess- 
cavities containing lumbricoids are found 
in connection with ulcerations and per- 
forution of the intestines. These abscesses 
were believed by older authors to be 
caused by the worms ; at the present time 
itis more generally held that the worms 
py no important part, their presence 
ing due only to their coincidence in the 
intestine. 

ASCARIS MYSTAX. 

This form, which is common in cats 


and dogs, is rarely met with in man, It 
is much smaller than the ordinary round- 
worm, the male reaching a length of 45 or 
60 mm., and the female 120 or 130 mm. 
The head is distinguished by two lateral 


wing-like projections composed of chitin- 
ous material. 


ES Deel colt: Jina aula? 
This form has been observed but once, SipMenllies 2 tiameten 
and the female alone was found. SED eels 


OXYURIS VERMICULARIS. 


velopment in the small intestine. The impregn 
small intestine and within a short time afte 
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of the eggs. After impregnation and ripening the female para- 
sites move toward the rectum and may be discharged, or ma: 
ety leave by their own movements. The life 
of the worm is short, but. there is always 
the ty of reinfection. 
xyuris is especially common in child~ 
hood. It is probable that the worms 
sometimes cause inflammatory troubles. 
bs cases in es they a ars in Dae 
Fro. 131.—Oxyuris vermicu- rsa form of verminous diarrhea may be 
Witha'reapes produced. In female children vaginitis 
frequently results from the migration 
of the parasites into the vagina. 


TRICHINA SPIRALIS, 


The Trichina spiralis occurs in its larval form in the muscles 
or s of man and in the lower animals; in the adult form it is 
found in the intestines of man or anima. 

The adult male is about 1.5 mm. in length and 0.14 mm, in 
thickness, At the posterior end there is a retractile cloaca flanked 
by two projections. The female is 2 to 4 mm, in length and 0.6 
mm, in thickness, The eggs are provided with a very thin shell, 


and the embryos escape from this within the uterus. They are 
roduced in immense numbers. The young embryos found in the 
intestinal tract are from 0.1 to 0.16 mm, in length, the anterior 
end thicker than the posterior, In part they escape with the 
feces, and ; the greater part pene- 
trate the stinal wall cae car- 
ried to various parts of the system, 
embedding themselyes especially in 
the muscles, where they undergo 
further changes. Here the organism 
coils itself and becomes surrounded 
with a capsule, which is at first trans- 
parent, but may subsequently undergo 
caleareous change and become opaque 
Mo. vith (Fig. 1 ‘ 
au cimnectiyeiane gorenn ‘Prichinge are acquired by man by 
x eating improperly 

capsules are digested and the larval t 
small intes! y reach their maturity in about three days, dis~ 
charging the em f£ which die or escape with the feces, 
while oth bor y into the mucous membrane. They 
are disse throughout the body by their own migrations or 

with the lymph- and blood-s ; 

‘The favorite seat is the striated musele-tissue, and they lie 





a 
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within the muscle-bundles themselves or less Srequently between 
them. They reach their destination in ten days after the primary 
inyasion, but subsequent crops are deposited a the young continue 
to mature in the intestines. In two or three weeks they begin to 
become e1 in the muscles, 7 

When the embryos are liberated in the stomach and intestines 
they occasion violent gastro-intestinal irritation, with vomiti 
diarrhea, and often more or less pronounced collapse, In their 

igration the worms set up intense muscular pains of rheu- 

matoid character, with edematous swelling and fever. 

‘Trichiniasis is common in all parts of the world, but has been 
largely reduced by greater care in the cooking of pork. 


ANKYLOSTOMA DUODENALE. 


The Ankylostoma duodenale, or Dochmius duodenalis, is a 

Sb styge worm, the female being from 7 to 16.5 mm, in length ; 

male, from7 to 11.2 mm. The head is rounded, and is armed 

with six Sri hook-like teeth. The female is usually of a brown- 

ish or ish color, due to absorption of seein Pec of the 
i 


blood. The are easily distinguished, being elliptical-shay 
from 0.056 00.063 an le eth and 0.036 100.04 — 


‘The shell is separated from the contents, and the latter 
have a granular appearance, are brownish, and in the state of 
segmentation. ‘The eggs may appear in the stools in great num= 


Seater penitent es 
bers. The embryo is fully developed outside the body, and entering 
the stomach 2 dl of man there einceroas full Bevan 
ment (Fig, 133). 
The adult worm occupies the small intestine. It may be 
” 





290 TEXT-ROOK OF PATHOLOGY. 


present in small or large numbers, and is usually rather firml 
attached to the mucous membrane. Changes in the areagiend 
ever, are not pi . 

Patients harboring this parasite frequently become intensely 
anemic, It was this parasite which was found in many eases of 
Srey plban cllcrneis nd Tes te en cepanlene Sas peo the 
intense anemias {pernicious anemia) of the laborers engaged in 
building the St. Gotthard tunnel. 


ANGUILLULA INTESTINALIS AND RHABDITIS STERCORALIS. 


The Anguillula intestinalis occupies the intestinal tract and the 
ducts communicating with it. It is an actively motile, cylindrical 
organism about 1 mm. in length, the male somewhat smaller than 
the female. In the latter the peace extremity is drawn out to 
@ fine point and straight; in the former it is thicker and curled 
upon itself, Besides this distinction the male bears two spicules 
projecting from the cloaca, The eggs are ellipsoid, 0.17 mm, in 
length and 0.45 mm. in thickness, and present evidences of 
mentation or the formation of embryo within. The larval organ- 
ism escapes from the egg and lives a certain length of time asa 
nonparasitic body ; then becomes quiescent, until it is taken into 
the intestinal tract. 

Associated with this para and often in greater numbers is a 
second form, the Anguillula, or Rhabditis stercoralis. This differs 
from the Anguillula intestinalis in being smaller and less organ- 
ized in structure. 

These organisms have been found with special frequency in 
Cochin China and other eastern countries, occurring in the 
intestinal tract in cases of severe diarrhea. It is doubtful whether 
they have definite pathologic significance. 


‘TRICHOCEPHALUS DISPAR. 


The anterior portion of this Teer is thin and thread-like, 
while the posterior portion is thicker. The length of the worm is 


-—> 
(9) 


Fig. 1 —Trichocephalus dispar; natural size (Heller). 


from 4 to 5 em., the male being somewhat the smaller. The 
thicker part of the male is curled upon itself and blunt at the 
end, while that of the female is straight and more pointed. The 
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are characteristic, being brownish in color, covered with 
ick fae le, and having at either pole a button-like projection 
ay 


paul 
(Fig. 117). ‘The length of the egy is about 0.55 mm. 
parasite occupies the cecum in man, occasionally the vermi-~ 

form ix, and sometimes the small intestine. It is particu- 
went in children in Syria and pt. It does not, as a 
serious disturbance. Recently it has been claimed 

@ parasite causes considerable disturbance by ‘abstracting 


FILARIA MEDINENSIS. 


The Filaria or Dracunculus Medinensi is a round-worm in- 
festing the subcutancous tissues and the skin. The male has 
never been discovered. The female sometimes reaches a | 


TI creeiecn occurs very abundantly in tropical countries of 
the old world, notably Arabia, along the const of the Caspian Sea, 
in Abyssinia, and Guinea. The parasite is sometimes called the 
Guinea-worm. 

‘The parasite infests the subcutancous tissues, particularly those 
of the lower extremities, and gives rise to inflammatory lesions 
resembling carbuncles. The method of invasion and the life- 
history of the organism are obscure. It is not improbable that 
the embryos occur in water of swamps and enter directly through 
the skin. Some authorities believe that the inyasion occurs 


throngh the gastro-intestinal tract. 
FILARIA SANGUINIS HOMINIS. 


Several varieties of filariw have been found in the blood and 
are included under this generic term. The discovery of the 
organism, or rather of the embryos, was made by Wacherer, in a 
case of hematuria. 

and the 
different 


consists of a transparent sheath, almost completely 
embryo, the ends, however, projecting a little 

ism, in a sac-like fashion (Fig. 135). The em- 
Seana squirming, thrashing, or curling and un- 
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curling itself rapidly, and thus producing more or less agitation 
of the corpuscles or ‘solid bodies in its vicinity. 

The number of the (ante found in the blood varies sed be 3 
in many cases a search through several cove! 
may be neceséary to detect a aig one. Wadi ie nas they are in 


Fig, 135,—Filaria embryo, alive in the blood (F. P. Henry). 


abundant. A feature of importance is that they occur only during 
the night, unless the patient reverses the usual conditions and rests 
during the day, 

The adult worm is found only in the lymphatic channels; it 
reaches a length of 38 mm,, und has a rounded oral orifice at the 
anterior end. It produces embryos in great abundance, and these 
are carried along in the circulation. 

is particularly common in the warmer climates, but 
is occasionally met with in this country, especially in the Southern 
States. One of its most frequent forms is characterized clinically 
bag hematochyluria. The embryos in these cases may be found in 
ie blood and also in the chylous urine. Pathologically no gross 
changes may be found, but there may be in other cases evident 
distention of the ly: mphatic channels and blood-vessels of the 
pelvis of the kidneys, ureters, or bladder; and the embryos may 
fe found in the substance of the kidneys or in the walls of the 
blood-vessels. Another form of filariasis is elephantiasis, In 
these cases there is obstruction of the yenphaei vessels in con- 
sequence of the presence of the parasites, of thrombi, or of inflam- 
matory lesions, and as « result of these conditions dilatation of the 
ripheral lymphatic vessels occurs. The skin may be ruptured 
and chylous liquid may exude. ‘The embryos may be found in 
this on a 
of filariw—the original 
form, or F variety, in which the embryos 
are found at any time, ether lay, called Filaria perstans, which 
he believes the se of the lisease of Africa as well as 
¥ and a third form, the Filaria 
diurna, w lood only during the day. 
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OTHER FORMS OF FILARI4, 


‘The Filaria loa is a small thread-like form met with in Africa 
and sometimes in tropical America. It invades the eye, lying 
beneath the conjunctiva. The Filaria lentis was found in the lens 
in a case of cataract, The Filaria labialis was discovered in a 
pustule on the lip of « student in Naples; and the Filaria hominis 
oris was found by Leidy in the mouth of a child. The Filavia 
immitix_is the common filaria of the dog, and has been found in 
man. The Filaria bronchialis was found in bronchial lymphatic 


glands in a case of phthisis, and has also been found in the trachea 
and bronehi. 


ECHINORRHYNCHUS GIGAS. 


‘This is a large round-worm, the body being marked by distinet, 
transverse, lel rings. ‘The male mer ee from 7 to 10 em. in 
length, the from 31 to 50 cm. There is a retractile rostel- 
lum, with six rows of hooklets, at the anterior end, each row com- 
posed of eight spicules. ‘The parasite occupies the small intestine 
of the hog, and has been found occasionally in man. The inter- 
mediate host seems to be the grub of the cockchafer and the June- 


SR ihen varices of echinorrhynchus have been described, but 
are not well-determined species. 


EUSTRONGYLUS GIGAS, 


The female of this species may reach a length of 1 m.; the 
male is but one-third this size. The anterior end of the worm 
is retracted, and the mouth surrounded by six papille, The 
Sati end is expanded, and provided with a spicule projectin 
the cloaca. color of the worm is brownish or 5 ett 
The ite is found in the pelvis of the kidneys, ureters, and 
of dogs, he eattle, and other animals, and rarely in 
man. Among its results are enlargement of the pelvis of the 
kidney and atrophy of the kidney-substance. 


STRONGYLUS LONGEVAGINATUS. 


This prirasite was found in the lungs of a child. It resembles 
the strongylus met with in the lungs of sheep and other animals. 


TREMATODES, OR FLUKE-WORMS. 


The fluke-worms are usually flattened organisms, somewhat 
and provided with powerful suckers and oceasion- 

also with hooklets. ‘The intestinal canal begins in the oral 
anteriorly, but is closed at the posterior extremity, Repro- 
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duction may take place directly or by the formation of an inter- 
mediate organism which is parasitic to certain lower animals. In 
this stage they are actively motile, swimming about in water, and 
are known as the cercariw, 


DISTOMA HEPATICUM. 


The Distoma hepaticum, or liver-fluke, is from 15 to 35 mm. in 
length and 6 to 20 mm, broad ; it is pointed at either end, and an- 
teriorly is provided with two suckers, one 
at the head and one upon the ventral sur- 
face, somewhat posterior to the first (Vig. 
136). The genital pore lies between the 
two suckers. The eggs are oval in shape, 
0.14 to 0.15 mm. flea and provided 
with a lid at one pole. 

The adult organism occupies the biliary 
ducts and is a frequent parasite of sheep. 
It is occasionally met with in man, amislty 
occurring in considerable numbers. It 
gives rise to obstruction of the biliary 
eo Rio Mepatl: passages and consequent enlargement, con- 
‘size (Mosler and Peiper) gestion, and later degeneration of the 

liver. The gall-ducts above the point 
of obstruction have sometimes been found considerably dilated or 
cystic, Clinically ascites and jaundice have been found, with 
gustro-intestinal symptoms and distoma-eggs in the stools. 





DISTOMA LANCEOLATUM,. 


This form is smaller than the last, 8 to 10 mm. in length and 
2 to 2.6 mm. in breadth. The two suckers are far apart, and the 
genital pore lies between them (Fig. 137). 
The eggs are 0.04 to 0.05 mm. in iene 
and 0,03 mm. in breadth, 

This form is frequently associated with 
the last, and occupies the biliary passages of 
sheep and cattle, It is occasionally met 
with in other animals and in man, 





Fre. 137.—Distoma lan DISTOMA HEMATOBIUM, 
coolntum ; two-thirds the 
natural size (Mosler and Ths . * 
Peiper) This organism occurs in sexually net 
forms; the male and female, however, oc- 
curring together. ‘The male is 12 to 14 mm. in length and 1 mm. 


thick, and the posterior part is somewhat flattened and curved 


yentralward to form a groove, in which the female is a 
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(Fi. 138). The latter is 16 to 18 mm. long, and 0,13 mm. thick, 
‘he eggs are 0.12 mm, long and 0.04 mm. broad, and drawn out 


Ze > 


Fig. 188 —Distoma hematobium, with eggs (von Jakach). 


toa point at one end, The adult parasite occupies the portal vein 
and the veins of the spleen, mesentery, and the plexuses of the 
bladder and rectam, The eggs of the 
organism may be found in any of the 
organs, notably in the liver, in the intes- 
Heal rails ine in the mucous re: 
ranes of the urinary passages The: 
probably occupy the. vascular Series 
ondinarily, but cause rupture of the walls 
of the vessels and thus escape into the 
tistics, 
The pathologic changes caused by 
this parasite are most strikingly seen in 
the ureters and bladder in acute cases, 
Hyperemie spots or small hemorrhages 
muy he seen in the mucous membrane, 
and the surface is covered with blood- 
stained mucus containing the eggs. In 
eases of longer standing roughness of the 
mucous membranes and usually small 


eechymotic elevations or Sarat: 
observed 


it pillomata, are ‘Fix. 19%—Pupiitary thicken 
(Fe. 139}. Bebtion through these shows 198. tamer mamurate 
that they consist of proliferated cells ese ont" Mote and 
with enlarged blood-vessels, from which 
the adult worm may be removed. The tissues surrounding the 
vessels may contain eggs in enormous numbers, The mucous 
membrane is frequently covered with a calcareous deposit com- 
Ene of urate and oxalate of sodium, and the excrescences may 
converted into calcified polyps. Among the final results may 
be cicatricial strictures of the ureter, pyelitis, and distention of 
rel ile of the kidney, with atrophy of the kidney-substance, 
pacaoiogis processes may be found in the rectum. When 
the vein is occupied the eggs of the distoma may be abun- 
in the liver-substance. Distoma hematobium is a parasite 
fing with enormous frequency in Northern Africa and 


a 
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neighboring countries. It is comparatively rare in other parts of 
the world. 


DISTOMA PULMONALE. 


This organism is from 8 to 10 mm, in length and from 5 to 6 
mm. in breadth. The eggs are brownish, and from 0.08 to 0.1 
mm. in length. The worm occurs in the lings, ocoupying exca- 
vated spaces, usually near the paiphsy of organ. These 
cavities contain reddish or quite hemorrhagie mucopurulent liquid 
and abundant . The cavities are in communication with the 
bronchi, and clinically the disease is marked by cough and hemor- 
rhagie expectoration or even repeated hemoptysis. ‘This parasite 
occurs very frequently in Japan, China, and Corea. 


OTHER FLUKE-WORMS. 


Among other forms of distoma of less importance are Distoma 
erassum, met with a few times in the intestine ; Distoma hetero- 
phyes ; Distoma ophthalmobium, found in the lens of the eye ; Dis 
tome sinese, found in the liver ; Distoma conjunctum, also occurring 
in the liver; and the Monosfoma lentis, occurring in the eye. The 
Amphistoma hominis occurs in the intestinal tract. ‘Two forms, 
the Hexathyridium venarum and Hexathyridium pinguicola, are 


possibly forms of encapsulated Distoma hepaticum. 


ANNELIDES. 


Two forms of leeches are of some Patrols importance. The 
Hirudo Mo ae is a form occurring with great frequency in 
Ceylon and other islands and in parts of South America. i is 
found in vegetation, and attaches itself to the skin of the legs and 
to other parts of man by means of a sucker and its short teeth. 
It may give rise to painful ulcerations when removed. The 
Hirudo voraz is met with in parts of Europe and Africa. It gains 
access to the mucous membranes of the mouth, larynx, trachea, or 
nasal chambers, and leads to inflammatory troubles. It is not able 
to effect a lodgement upon the xkin. 


ARTHROPODIA. 


A number of parasites belonging to the groups Arachnoidea 
and Insecta are met with in man. Most of these, however, are 
urely external parasites, and are fully described in works upon 
iseases of the skin. There are two forms, however, that merit 
brief description here: the Pentastomum denticulatum, the larval 
form of Pentast enioides ; and the larvae of various flies, 
gustro-intestinal tract and other parts 
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PENTASTOMUM DENTICULATUM. 


This parasite is occasionally found in the liver and rarely in 
the spleen, intestinal walls, lungs, and kidneys of man. It is dis- 
covered in small nodular lesions, which consist of the more or less 
degenerated parasite lying in a cheesy or semicalcified material, 
surrounded by a fibrous or calcareous capsule. The parasite is 
from 4 to 5 mm. in length and 1.5 mm. in breadth; has a rather 
rounded body, which is encircled by parallel rings armed with 
spicules ; and is provided with two pairs of’ stout chitinous hook- 
lets, one pair lying on either side of the mouth. The adult form, 
Pentastomum tenioides, resembles its larva in structure, but is 
considerably larger, the male being from 16 to 18 mm. long, the 
female from 60 to 85 mm. This form lodges in the nasal cavities 
and frontal sinuses of the dog and other animals, and produces 
eggs containing the embryos, which escape with the nasal secretion 
and eventually gain access to the alimentary tract of other animals 
or of man. 

MYIASIS. 


A number of flies, of the orders Estride, Musca, Lucilia, and 
Sarcophaga, may deposit their eggs in wounds or in cavities of the 
body to which they gain access, such as the nasal or pharyngeal 
chambers and the communicating passages. The eggs so deposited 
are hatched, and the larval insects may be retained and may occa- 
sion intense irritation. Sometimes the larve are found in the gas- 
tro-intestinal tract, the eggs having been swallowed with food. 
Immense numbers may be discharged from the intestines, and in 
some cases the larve seem to occasion intestinal irritation. The 
term myiasis is given to the invasion of these larval insects. 


PART II. 
SPECIAL PATHOLOGY. 


CHAPTER I. 
DISEASES OF THE BLOOD. 
ANATOMY. 


Tue blood is a liquid tissue car of corpuscles or cells 
and a fluid intercellular substance. The cells are of three kinds : 
the red corpuscles, or erythrocytes ; the white corpuscles, or leuko- 
cytes; and the blood-plaques, or hematoblasts, ¢ fluid element 
of the blood, the liquor sanguinis, or plasma, is an albuminous and 
saline liquid of a slightly varying composition. The blood as a 
whole is red in color, rather viscid, and alkaline in reaction. The 
total quantity is about one-thirteenth of the body-weight. 

The erythrocytes, or red corpuscles, are biconcave disks 
about 7 # in diameter and having a yellowish or amber color. 
They are quite uniform in size and regularly rounded. Histo- 
logically they are composed essentially of an albuminous substance 
containing hemoglobin embedded in a delicate stroma. The 
hemoglobin is the important element, and constitutes 95 per cent, 
by weight of the corpuscles. In early fetal life most of the red 
eval are nucleated, but the nucleated forms later decrease in 
number and are comparatively scanty at the time of birth. 
Within the first few months of post-fetal life all of them dis- 
appear, and in subsequent years nucleated corpuscles are present 
only in cases of disease, 

ere are about 5,000,000 corpuscles in the eubic millimeter 
of the blood of normal individuals. ‘The figures vary slightly at 
different times in the same individual, and many influences con- 
tribute to the production of more lasting changes in number (see 
page 313). The volume of the red erates in the blood is 


dependent upon the number of corpuscles and upon their size, 

Observers have reached varying results in studying the volume, 

but it may be placed at between 40 and 50 per cent. of the total 

bulk of the blood. 

The leukocytes, or white corpuscles, are rounded or 

spherical bodies presenting a more or less granular appearance in 
208 
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the fresh state. They vary in size from the diameter of the red 
corpuscles to several times the size of the latter. The leukocytes 
are identical with the CEN tet They are of several more 
or less distinct varieties ; the classification, however, is exceedingly 
difficult, as transitional forms are abundant. ‘The classification 
most frequently adopted is that of Ehrlich and of his pupils, and 
while it is not entirely satisfactory, it has one advantage over 
others, viz., that of simplicity. Ehrlich distinguishes (Fig. 140) : 


Mined 


phocyte, so that 
e 
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differ in that the nucleus is often a little indented or horseshoe- 
shaped. It is very often eee to determine satisfactorily 
whether a certain cell is a large mononuclear or a transitional 
form, and the two may be considered ax practically the same, The 
Esvioplaaay as a rule, contains no granules, mut neu hilie 
granules (see 301) have occasionally been detected, and 
eosinophile granules are more frequently present. 

4. Polymorphonuclear leukocytes; polynuclear leukocytes; neu- 
trophiles. These are the most numerous forms, and probably 
represent the fully developed white blood-cell. ‘They are some- 
iatiat smaller than the large mononuclear elements, and are dis- 
tinguished by a polymorphous nucleus which is richer in chroma- 
tin than that of the large mononuclear form, though perhaps less 
rich than that of thal ntony se The nuclei are elongated, and 
variously curved or distorted so as to resemble the letters 8, U, 
V, Z, ete., and in some cases they are wreath-shaped, Frequently 
parts of the nucleus are so thin that they are scarcely visible, or 
pally become broken, and the term polynuclear was therefore 
applied. This name is, however, less appropriate than the term 
polymorphonuclear. The amount of chromatin in the nucleus 
varies greatly, and the size of the nucleus is corres; ndingly 
variable. The protoplasm usually contains fine granules, which 
are closely set and almost completely fill the cell. These granules 


havea atrong me Si neutral mixtures of anilin or other stains, 


and have therefore been called the neutrophilic granules (see page 
301). A small proportion of the polymorphonuclear leukocytes 
of the blood contain eosinophile granules, These cells are usually 
larger than the neutrophilic forms, and the nucleus is more nearly 
like that of the typical transitional leukocyte. 

5, Myelocytes; mast-cells. These are large cells identical with 
the large granular cells of the bone-marrow. They are often 
three or four times the size of the red corpuscles, and are dis~ 
tinguished bya large, pale, oval nucleus, The protoplasm usually 
contains neutrophilic granules, but occasionally contains cosino~ 
phile granules. The nucleus is frequently somewhat irregularly 
outlined and not rarely suffers degenerative change, Smaller cells, 
resembling the typical myelocyte in the character of the nucleus 
and protoplasm, are sometimes observed, and are difficult to clas- 
sify. Myelocytes occur in exceedingly small numbers, if at all, 
in normal blood. They are abundant in certain forms of leukemia, 
and also occur in pernicious anemia and various infectious and 
systemic diseases. 

The granules of the deputara ae classified according to their 
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of minute fat-droplets; they are highly refractive, and have been 
shown to be composed of ‘albuminous material. They are dis- 
tinguished eaten strong affinity for acid stains,’ and in particular 
for eosin. jis circumstance has given rise to the name cosino- 
phile and oxyphile (Fig. 147). 

The eosinophile ules in the normal blood occur only in 
polymorphonuclear leukocytes. 

2. y-granules; mast-cell granules. These are intensely baso- 


be 


& @ 
#58 


tes. shi rious forms of lations: 
sete mss cpnn ie tein: « Aen eee 
. ares naare = the stele in b, 6 and d was ® mixture of eosin 
he 


bematoxyiin, ng kept in the stain several hours mt 37° ©, (886° F). 


philic, coarse granules, occurring in mononuclear cells. They are 
present in small proportions in the normal blood (Fig. 141). 

3. d-granules are fine basophilic granules occurring in the 
lymphocytes or large mononuclear cells (Fig, 141). 

3 e-granules; neutrophilic granules. These are the most abun- 
dant and the most important of all the forms, They occur as 
fine granulations filling up the protoplasm of the polymorphous 
cells, and they are occasionally present in transitional leukocytes, 
They are distinguished by their affinity for the neutral mixtures 
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of Ehrlich (Fig. 147). It must be recognized, however, that these 
granules are in reality faintly oxyphilic, receiving the acid stains, 
such as eosin or acid fuchsin, more readily than basic stains, In 
a few instances I have found them distinctly basophilic, 

The nature of the granules of the blood is still obscure. They 
are undoubtedly connected in some way with the specific function 
of the leukocytes, but whether they are of the nature of a secre- 
tion or not is unknown. 

The chemical composition of the leukocytes is of considerable 
importance, but is difficult to determine from the impossibility of 
obtaining large numbers free from other elements. It is known, 
however, that these cells contain among other bodies leukonuclein, 
histon, lecithin, and cholesterin, They also contain more or less 
abundantly glycogen and fats; and saline constituents including 
potassium ‘alts in particular, The leukonuclein ix a combination 
of the phosphorus-containing nucleinie acid and an albumin, It 
is present in the nuclei of nucleated red corpuscles and in other 
nuclei, but especially in those of the leukocytes. It is more or 
less intimately combined with histon, a body resembling the albu- 
moses. 

The number of leukocytes in the normal blood varies consider- 
ably. The average number, however, is probably between 6000 
and 10,000. Alterations in the number under Various circum- 
stances will be discussed below. 

of the Different Porms.—The relative prea of 


ood is an albuminous liquid containing 
jlin and various saline compounds, 

to serum-albumin is as 

| sodium salts are most 

tes, sulphates, and chlorids 

8 other nitrogenous and non-nitro- 
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genous substances are present in small proportions. Reference 
will be made to some vr these below. y 


BLOOD-FORMATION. 


The process of blood-formation is still obscure in some particu- 
lars. In early fetal life blood-corpuscles are undoubtedly formed 
in the mesoblastic columns in which the blood-vessels are devel- 

. At a later stage the liver ix active in their production, 

bsequently the spleen and the bone-marrow seem to assume the 
principal réle. According to Neumann and Bizzozero, the red 
cor are developed from nucleated hemoglobin-containi 
cells of the bone-marrow, which lose their nuclei by a process of 
gradual disintegration. Others have held that the nuclei are ex- 
truded from the nucleated cell. According to these views, all of 
the red apeeles are derived from nucleated red cells, or eryth- 
roblasts. Other observers, however, hold that the red corpuscles 
and leukocytes originate from a common parent-cell free from 
hemoglobin. This parent-cell gives rise to two series of descend- 
ants, one series containing hemoglobin and leading to the formation 
of red corpuscles, while the other series is free from pigment and 
forms the leukocytes. The poset place of formation of the 
red corpuscles coe adult life seems to be the bone-marrow, but 
the spleen and the lymphatic tissues probably also play a part. 
French writers, following Hayem, hold that the progenitor of the 
red corpusele is the blood-plaque. This view, however, is not 
sustained by sufficient evidence. 

‘The white corpuscles undoubtedly originate in the bone-marrow, 

mphatic tissues, and spleen. The lymphocyte is the youngest 

and the other varieties probably are secondary developments 

from this, the completion of their development occurring in the 
blood-making organs, notably the marrow. 


PATHOLOGIC CHANGES IN THE RED CORPUSCLES. 


The size of the red corpuscles varies in diseases of different 
kinds. There may be dwarf corpuscles, 2 to 4 or 5 j in diameter 
peberoente) or, on the other hand, giant-cells (meyclocytes), from 

to 15 x or even 20 pin diameter. The small forms frequently 
have a spherical shape rather than the disk-like form of the nor- 
mal and may he deeply pigmented. The large corpus- 
cles are often irregular in shape, and are prone to be paler than 
normal corpuscles (Fig. 142). Some observers have found that 
the average size of the red corpusele is greater in certain diseases 
than in health. Thisix probably the result of hydropic conditions. 

The shape of the corpuscles often suffers great change, and 
many forms of ii larity may be observed. The term poikiloey- 
tosix is applied to this condition (Fig. 142). Some of the poikilo- 
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tes may be exceedingly small and may present active movements. 
These laa been aca pseudobaeilli ee Hayem. These cmos 
of form in red corpuscles are regarded by many authorities to 


Fra. 142—Mlood from # case of pernicious anemin: a, megalocytes; b, miorocytes ; ¢, pols 
ilocyion; dy uucleated ofytarocyies: &; noriaal erpihsocyies; F leukocytes. 


the result of degenerative changes in the protoplasm with conse- 
Hg ameboid movement which occasions irregular projections. 


¢ small forms are doubtless in many cases the result of 
mentation. Ehrlich used the term schistocyte to indicate this fact. 

Dust-corpuscles.—Miiller recently described certain small 
spherical bodies somewhat resembling the leukocytic granules, but 
lying free in the plasma and often actively motile. These he 
termed hemokonie, or dust-corpuscles. They occur in normal blood 
as well as in that of various diseases. A number of theories have 
been offered regarding the nature of these bodies. My own belief 
is that they are fragments of red copa similar to those that 
may be produced by heating fresh blood under a cover-glass to 
destructive temperatures. Under these circumstances small, bud- 
like processes are formed on the periphery of the red corpuscles, 
and some of these may break off and float free in the plasma. 

Visible ameboid movements may sometimes be observed 
under the microscope, especially in severe anemias, such as per 
nicious anemia. 

Nucleated red corpuscles, or erythroblasts, occur in the 
severe ancmias as in the fetal blood. They are more nent in 
the severest cases, and in particular in the anemias of children. 
Some are exceedingly small (microblasts), some about the size of 
the normal red corpusele (normoblaats), and some large and it 
lar (megaloblasts). ‘The smaller forms appear first and in the more 
moderate anemias; occasionally they occur in great numbers or 
crmps from time to time (blood-crises). 
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Karyokinetic figures are occasionally seen in the nuclei of 
erythroblasts, especially in certain anemias of children. 

Shadow are red corpuscles that have lost their 
color almost completely and are scarcely visible. They may be 
observed in severe anemias, and expecially in cases of intoxication 
bes trees te hilia.—TI 1 red le has 

.—The normal corpuscle has a 5) 
cial affinity for fetal Tn diseased qroditiora it may develop 
an affinity for basic stains, and when colored with mixtures of aci¢ 
and basic stains may present tints combining all the stains employed. 
Thus in staining with eosin and hematoxylin the degenerated 

les may present a purplish or violet color, instead of a 


pink. 

Vacuolation and pigmentation of the red corpuscles ure 
rare forms of degeneration. The pigmentation ix due to separa~ 
tion of the hemoglobin in the form of irregular granules, 

Alterations of Isotonicity.—All forms of cells have cer- 
tain osmotic relations, in consequence of which they retain their 
constituent elements in the nee of surrounding liquids of 
certain kinds, If the osmotic relations vary or the mes 
liquids are altered, the constituents of the cell may be extruded. 
In the case of blood-corpuscles distilled water rapidly abstracts 
the hemoglobin and other substances, but saline solutions of cer- 
tain do not so affect the corpuscle. The exact strength 
of a certain saline solution may be determined which will preserve 
the , and this is known as the isotonic strength of the 

le in percentage-terms of the saline used. 
nerated corpuscles more readily yield their constituents, and the 
ic saline solution is therefore of higher percent In 
normal blood the isotonicity of the red corpuscle is generally 0.46 
to 0.48 per cent, NaCl; that is, solutions of common salt of this 
do not affect the red uscles. In anemic diseases the 
isotonic solutions may be from 0.5 to 0.6 per cent. 


PATHOLOGIC CHANGES IN THE LEUKOCYTES. 


Very frequently degenerations of the nuclei of the leukocytes 
are in the form of fragmentations or karyolytic change. 
Attention has recently been called (Neusser) to the presence of 
basophilic les about the nucleus in certain forms of disease, 
such as emin, gout, and lithemia in its widest sense. These 
granules are supposed to be significant of disintegration of the 
nuclei in the process of uric-acid formation. Their nature and 
signifi » are unsettled. Occasionally vacuolization 


and ition of leukocytes are observed, and glycogen 
may be in abnormal quantities. In cover-glass preparations 
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the leukocytes are sometimes found broken or fragmented, and this 
doubtless occurs to some extent in the circulating blood. 


PATHOLOGIC CHANGES IN THE PLASMA, 

Various disorders of the plasma have been studied. These are 
mainly of a chemical sort, and consist of the presence of abnormal 
substances or of normal constituents in excessive quantity, Urea 
is Besant in large quantities in some cases of itis and uremia, 
and older authorities believed the symptoms of uremia due to the 
presence of this substance. This view is no longer held. Uric 
acid occurs in small quantities in health; but in large quantities 
in gout, leukemia, leukocytosis, and other disorders of the blood. 
‘The xanthin bases may be present in considerable quantities in the 
same cases, Glycogen or grape-sugar is found in excessive quan- 
tities in diabetes ae according to some observations, in cases of 
carcinoma, Leyulose and other carbohydrates are rare constitu- 
ents of the plasma. Fatty acids may be present in leukemia, din- 
betes, acute yellow atrophy of the liver, and some other diseases, 
The quantity of sodium in the plasma increases in anemic diseases, 

Certain changes occur in the plasma or serum in anemic dis- 
eases, as a result of which the globulicidal character is ine! 

The nature of these changes is obscure. The presence of toxic 
substances the result of bacterial action is referred to in the dis- 
cussion of bacteria, 

Hypertonicity of the serum is a term indicating that the salinity 
of the plasma,or scram is such that the blood may be somewhat 
diluted without destruction of the corpuscles. By greineies dilu- 
tions the degree of hypertonicity may be estimated, and is found 
Jess in certain diseases than in health (see Isotonicity of the Red 
arpa) 

fyperinosis and hypinosis are terms desl panting increased and 
decreased capability for fibrin-formation, e former is met with 
at times in chlorosis, leukemia, or other anemic affections, and in 
certain infectious diseases. The latter is notably present in leu- 
kemia and some cases of hemolysis. There has been much the- 
orizing in regard to these conditions, but very little knowledge of 
practical importance has been acquired. 


PLETHORA. 

Plethora is the name applied by the older writers to a condition 
in which the total qua ‘blood was supposed to be excessive. 
It is now recognized Jethora is much {te nent and per- 
manent than was fo cli Several varieties were 
seribed, 

Plethora vera was th ven to the condition in which 
the quantity of the blood was supposed to be increased without 
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eae ON Persons supposed to have this condition 
are ibed as robust, with high color and vigorous circulation. 
‘They are generally individuals living in oat ‘The term “ full- 
blooded ” is still applied, but it is ized that the fulness of 
the superficial vessels is the result of peculiarities of the circulation 
rather than of increase in the quantity of blood. 

Plethora is the term given to conditions in 
which there is local increase in the blood. 

Plethora is a condition in which the total quan- 
tity of the bl is increased by dilution, This was regarded as 

uent in cases of cachexia after hemorrhages, ete. 

imental evidence might be referred to to substantiate the 

view that plethora in the strict sense does not often occur asa 
ee ition. Temporary plethora is produced by the drink- 


ing of | juantities of liquid, but the excretory organs soon 
aoe of thie excess, * 


OLIGEMIA, 

Oligemia is a term indicating reduction in the quantity of blood. 
This is met with temporarily after hemorrhage, but very soon 
serous liquid from the tissues enters the blood-vessels and restores 
the original quantity. Atthe time of the hemorrhage the quantity 
may be immediately reduced to a very great d without caus- 


ing death. Serious consequences are averted by the activity of 
the vasomotor system, the blood-vessels accommodating - 
selves by contraction to the reduced memunty of blood.  Subse- 
quently when liquid of the tissues is al into the blood- 
vessels the latter dilate and their natural volume is soon restored, 
The blood, however, becomes hydremic, or watery. Oligemia or 
quantitative anemia may goeibly ocour in certain cacheetic and 
anemic diseases, but this has not been proved, and the relative 

ion between the mass of blood and the weight of the body 
is certainly not much disturbed in any case. 


HYDREMIA AND ANHYDREMIA, 

Hydremia, a diluted or watery condition of the blood, may 
occur from excessive consumption of water, but active excretion 
of liquid soon restores the blood to its previous condition. Hemor- 

leads to hydremia in the manner above described ; and in 
the chronic anemias there is possibly some dilution of the serum. 
Tt has never been shown, however, in any of the many experiments 
made to determine this point, that the plasma in anemias is less 
rich in solid constituents than normal plasma. The reduction in 

id in the blood as a whole is due to the diminution in 
the number of red corpuscles and changes in their composition. 

Anhydremia is « condition in which the plasma of t 
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is thickened by the loss of watery elements. This may oceur in 
(ag bette of excessive sweating or excessive discharge of water 
from bowels, kidneys, ete. The number of red corpuscles in 
a given bulk of blood increases. The specific gravity and the 
solid residue of the plasma of the blood as a whole increase corre- 
spondingly. 


LIPEMIA, 


ae is a pathologic condition in which fat occurs free in 
the blood-plasma, Fat is always present as a normal constituent 
of blood, and is in slight excess during the process of digestion. 
Lipemia occurs in cases of chronic nephritis, diabetes, pulmot 
tuberculosis, alcoholism, and some other conditions, and may reac! 
marked grades of severity. The blood may have a milky appear- 


Fig, 143.—Blood from a case of Hipemia, stained with oxmio acid: upper half of fel 
cleared with oil of turpenting: lower half shows the futdroplets and granules stain 


‘With osmic Aeld between the blood-corpuscles; enlargement, 100 diameters (ater Gum- 
precht: Deutsch med Woeh., Sept. 27, 1 


ance to the naked eye, and under the microscope highly refractive 
droplets or granules are observed. The latter stain black with 
osmic acid (ig. 143). 


MELANEMIA, 
This condition is distinguished hy the occurrence of dark pig- 
ment or granular matter in the circulating blood. It occurs in 
cases of malaria and certain other fevers. The pigment may be 





general 
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free in the graeme in the form of yellowish or blackish granules ; 
or may-be found as small particles in the leukocytes. 


NEMOCYTOLYSIS—HEMOGLOBINEMIA. 
Definition.—Hemocytolysis is the term applied to the condi- 
tions in which eet espe Spee are alee ae fe 
hemolysin is generally employed in same sense, though it refers 
to deatruotion of allot tl Aisueta of the blood. Tn this sine 
0 


| hemoglobinuria (y. w.). 

Pathologic ty-—The bl may present striking 
Fete changes in the red corpuscles, such as microcyto- 
sis, megalocytosis, poikilocytosis, fragmentation, and vacuolation. 
Shadow. les may be abundant, and in the later stages of 
the process beginning regeneration of the blood causes the pres- 
ence of nucleated corpuscles. The blood as a whole is often 
quite dark in color. 

Associated changes are frequently met with in the liver, kid- 
neys, and skin. The tic cells are often swollen and more or 
less degenerated and bile-stained, Excessive production of bile 
pipes] may oceur. This over-production, with the swelling 

ie hepatic cells and the consequent obstruction of the biliary 


channels, occasions reabsorption of bile and consequent jaundice 
(eowalled 1 vor 


hematogenous jaundice), The excess of hemoglobin, 

which cannot be disposed of by the liver, may be excreted in the 
urine lobinuria). Sometimes hemoglobin-infarcts are met 
with in the renal tubules ; and thrombosis of the renal or other blood- 
vessels is occasionally observed. Acute nephritis is a rare result. 
Pathologic Physiology.—Hemocytolysis leads to more or 
Jess pronounced disturbance of the internal or tissue respiration, 
as the altered hemoglobin is incapable of carrying oxygen. Dysp- 
‘nea and various nervous symptoms are the result. The liberation 
‘of cellular constituents (from destruction of the red and white 
corpuscles) occasions increased coagulability of the blood and the 
_ formation of thrombi (ferment-intoxication). Fever and other 

symptoms may be due to the same cause, 


= = 
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POLYCYTHEMIA. 


Pol: emia, or erythrocytosis, the condition in which the num- 
ber of red corpuscles in a given bulk of blood is inereased, may be 
actual or relative. Actual Raley theta is that in which there is 
over-production of red corpuscles ; this is probably rare. Relative 
polycythemia is due to decrease in the quantity of the plasma. Tt 
is met with in a variety of conditions, including certain cardiac 
diseases, with slow failure of compensation, and especially in con- 
genital cyanosis ; in residents of high altitudes; in the new-born ; 
and in cases of cholera or other diseases in which liquid discharges 
cause inspissation of the blood. ‘The explanation of the increased 
number of corpuscles in some of these conditions has occasioned 
considerable controversy. Some have held that the number of 
corpuscles (at high altitudes, for example) increases actually rather 
than relatively, for the purpose of furnishing a greater oxidizing 
surface, but this has not been proved. It is more likely that the 
increased number of corpuscles is caused by changes in their dis- 
tribution in the circulation. In evidence of this it may be pointed 
out that the number of corpuscles in dependent parts, such as the 
foot, is greater than normal. In cardiac disease and in persons 
living at high altitudes it is not improbable that similar stagnation 


of the corpuscles in the peripheral tissues takes place. 


LEUKOCYTOSIS. 


not to occur. 
d ious Leukocytosis—Among the strictly 
jis the most important are those due 
ns of various kinds. ‘ToUpous 
increase of leukocytes in most 
« final decline of the fever, 
asimilar manner, Inflammations 
tis, pleurisy, meningitis—may 
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be attended by moderate or severe leuk: is. Among the acute 

infectious fevers there are some in which leukocytosis occurs and 

others in which this is wanting, and this fact often proves valu- 

able to the clinician, Among those in which the leukocytes do 

not increase in number are typhoid fever, influenza, malaria, and 

acute miliary tuberculosis, 
Cachectic 


ukocytosis occurs in a variety of marantic conditions, 
and toward the end of life in any case of wasting disease there may 
be a great increase in the number of leukocytes. This agonal 
or terminal leukocytosis is either cachectic (toxic) in nature or it 
may be due to terminal infections. 

Malignant tumors frequently cause leukocytosis. 

Hemorrhage may occasion increase in number of the white cor- 
puscles, more or less in accordance with the quantity of blood lost. 

Mechanical and Thermal Causes.—Massage and cold baths fre- 
quently cause increase in the number of leukocytes for a time. 

, or that due to the introduction of various 
di is probably allied to infectious and cachectic leukocytosis 
in the manner of its production. 

Pai «—The nature of leukocytosis is still the sub- 
ject of some controversy. Formerly it was held that the in- 
creased number of leukocytes is wholly due to overproduction 5 
later, some investigators claimed that diminished destruction is the 
important cause. The explanation which seems most acceptable 
at the present day is that of Golscheider and Jakob. These 
observers hold that infectious and toxic leukocytosis is due to the 
attractive influence of the toxic substances upon the leukocytes in 
the blood-making organs, and to a certain extent to the stimu- 
lating influence upon those organs, leading to increased production 
of Lenker tee. here are at all times large numbers of leuko- 
begs in the lymphatic tissues and throughout the other tissues of 

body which may be drawn into the circulation by chemotactic 
substances. When, however, leukocytosis is prolonged it is likely 
that new formation of leukocytes takes place, as the supply would 
otherwise soon become exhausted. 

Character of the Blood.—The blood in leukocytosis varies 
considerably in character. The number of leukocytes may be 
only peasy increased (10,000 to 20,000) or may be excessive 

to 100,000). The older writers distinguished between 

is and leukemia by the number of leukocytes present, 

This tion is no longer admitted, as there are cases of leuko- 
cytosis with very a eiaitincrean in the number of the leuko- 
eytes and cases of leukemia with leukocytosis temporarily or con- 

of more moderate degree, 

Tn jority of cases of leukocytosis the polymorphonuclear 
elements are in ive as well as actual excess, the mononuclear 
elements being actually increased in number, but relatively defi- 
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cient (Fig. 144). The proportion of polymorphonuclear elements 
is frequently 80 to 85 per cent., and sometimes $0 or 95 per cent., 
instead of 65 to 70 per cent. In the leukocytosis of the new-born, 
in hemorrhagic leukocytosis, cachectic leukocytosis, and that due 


Fro, 144—Septic leukocytosis, showing marked Increase of polymorphonuclear leukocytes. 


to malignant tumors, the mononuclear elements frequently pre- 
ret Occasionally myelocytes have been observed, and 


ryokinetic figures may occur in the nuclei. 

Pathologic Physiology.—Leukocytosis certainly exercises 
some profound influence pion the system, but the exact nature of 
this influence is unsettled. Those who contend in favor of the 
phagocytic theory of immunity claim, more or less directly, that 
the increase of leukoc is a protective process, the pu 
being the removal and destruction of irritants. Others believe 
that leukocytosis is part of the cellular processes concerned in the 
production of immunizing substances, There is certainly more 
active destruction of leukocytes in leukocytosis than in health, as 
is evidenced by the increase of xanthin bases and uric acid in the 
urine ; and it may be that in this destruction protective substances 
are liberated. 

HYPOLEUKOCYTOSIS. 


Hypoleukocytosis, or leukopenia, is the condition in which there 
is deficiency in the number of leukocytes. ‘This is met with in 
moderate degree in various diseases, such as tuberculosis, typhoid 
fever, some cases of pneumonia, cachexia, inanition, progressive 
pernicious anemia, etc. The nature of hypoleukocytosis is not 
always clear. Some have held that it is due to destruction of 
leukocytes (leukolysis), while others claim that it is the result of 
altered distribution of the leukocytes. It has been shown by 
experimenters that the tion of certain micro-onganisms or 
toxic substances will produce, first, a decrease in the number of 
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fer and then an increase, The primary hypoleukocytosix 
is explained by some as the result of active destruction of leuko- 
cytes, but the conditions of the urine do not give evidence of such 
active destruction, and others have shown that the capillaries of 
the lungs, liver, and other organs are overfilled with leukocytes 
during this stage. The assumption is therefore warranted that 
hypoleukocytosis is the result of disturbance in the distribution of 
leukocytes. 
ANEMIA. 


Definition.—This term includes a variety of conditions in 
which the blood is reduced in quality in one direction or another. 
The term oli ia indicates a reduction in the number of red 
corpuscles, while the name ofigochromemia indicates a reduction in 
the coloring-matter of the corpuscles. Usually these conditions 


are associated. 

Classification of Anemias.—It is not as yet possible to 
offer a strictly scientific classification, but for ordinary purposes the 
old division into primary and secondary anemias may be retained, 
The term primary anemia may be given to forms in which 
the anemia ix the striking pathologic condition. The older 
writers used the name to indicate that the anemia was an essen- 
tial disease and dependent upon no preceding affection, excepting 
possibly a disturbance of the hematopoietic organs. The term 
secondary anemia, or symptomatic anemia, may be used to desig- 
nate anemic conditions in which some underlying disease that has 
nocasi the anemia is conxpicuous, According to the classi- 
fication here offered, all anemias are mized as secondary in 
the strict sense, but those in which the underlying disease is not 
Soya ee are classified as primary, and those in which the origi- 
nal disease is conspicuous as secondary. 


SECONDARY ANEMIA. 


Sines Moat unsanitary conditions may influence the 
character of the blood by the constant disturbance of the organic 
functions, A cause of immediate anemia is hemorrhage. This 
first leads to reduction in the quantity of blood; and later by 
absorption of liquid from the tissues to dilution of the blood, or 
Red Finally, after a yariable period the character of the 

is restored by regeneration of uscles and of coloring- 
matter. Parasites of various sorts may lead to anemia. Among 
the more eet are the intestinal worms, Anchylosto 
duodenale, Bothriocephalus latus, and Anguillula intestinalis, 
ra elie Peed He not oY foe fee have ae 

cause anemia loss of blood through the intestine, an 

this is probably true in Pevcana of Anguillula, but marked anemia 
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may occur from the presence of Bothriocephalus or Anchylostoma 
without much hemorrhage taking place. An explanation worthy 
of consideration in these cases is that the parasites generate 
poisons either in their ordinary life or by their death and decom- 
ition, and that these poisons are the cause of the anemia, 
er intestinal ‘ites may occasion more or less anemia 
directly or indirect y. The parasites occurring in the blood itself, 
notably the Sera organism, may cause extreme anemia, feo 
tious diseases frequently lead to impoverishment of the blood. In 
the acute febrile diseases, such as typhoid fever, rheumatism, and 
pneumonia, the anemia may not be conspicuous during the pr 
ress of the disease, but becomes apparent after the fever has ate 
sided. This may be explained by the assumption that increased 
respiration and sweating cause inspissation of the blood and 
relative increase in the number of red corpuscles during the exist- 
ence of fever, so that the anemia is unnoticed. In chronic infec- 
tions, such as syphilis and tuberculosis, marked anemia may occur. 
Among the poisons Gaon of producing anemia are lead, arsenic, 
hosphorus, and the like, and experimentally pyrogallal, nitro- 
zol, and similar substances have been used to produce anemia. 
‘The anemias of various infectious diseases are undoubtedly toxic in 
character, and very probably those occurring in gastro-intestinal 
and nutritional diseases are similarly the result of the action of 
poisons generated within the body. Organic diseases and new 
growths of various sorts may occasion anemia by the general dis- 
turbance of health, by toxic products generated in the course of 
disease, by hemorrhage, ete. 

Pathologic Anatomy.—The condition of the blood in see- 
ondary anemias varies with the duration and grade of the anemia, 
In moderate cases the number of red corpuscles decreases slightly 

lobin is correspondingly 


size (microcytes € nd shape (poikilocytes). Nu- 
eleated red ¢ nt Er onal numbers, the 
microblasts and I ing. The stained blood 
corpuscles by the presence of 

sukocytes do not play an essen- 

heir number may be normal 

s resent. The relative 

usually about normal, In 
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severe cases the | ical laa increase relatively and actual; 
of the pol pnerabontelent forms. Ajultestia aia 


Seeaiealie 
gone he onal organs 
cl in various may be met with, Am 
these are ymatous and fatty degencration of the hear 
kidneys, and liver, These conditions have often been ascribed to 
reduced oxidation, which was supposed to be due to poverty in he- 
moglobin. iikernctt studies, however, do not establish the ex- 
istence of a reduction in the respiratory exchange of gases. It is 
tes that ot Cite of ee pee occur in anemia, and that 
@ poisons act directly uj affected organs. 

Pathologic - .—The process of oxidation is of 
particular interest in anemia, and, as baa been stated, recent in- 
vestigations show that the consumption of oxygen and elimination 
of carbon dioxid are normal, To aaciaplles this result more 
active circulation and greater energy of the tissues are required, 
Partly in consequence of the latter, diseases of the ongans named 
in the last ph result; and at the same time some of the 
steels symptoms (palpitations, dyspnea) are produced, In 
severe secondary anemias increased tissue-waste occurs, and nitro- 
gen is discharged in excess of that ingested. 


THE PRIMARY ANEMIAS. 


‘The conditions included under this title are chlorosis, progres- 
sive pernicious anemia, leukemia, and Hodgkin’s disease. 
term simple primary anemia is sometimes used to designate a form 
of anemia without distinct cause, and characterized hy moderate 
oligocythemia, ‘There are, it is true, occasional cases of moderate 
anemin in which no definite precedent disease can be discovered ; 
but these are exceptional cases, and are to be considered as sec- 
pppery scene in which the underlying disease is latent. Cases 
of sort do not conform to a definite type, and cannot there- 
fore be considered as illustrating a special form of anemia, 
Another term frequently used is splenic anemia, This is even 
less satisfactorily defined. Splenic enlargement may occur in 
any of the primary anemias, and may in some eases be excessive. 
, Some of the distinctly secondary anemias (as those of 
ilis, and malaria) are very often attended with splenic 
it. It has not been proved that there is a special form 
of anemia with splenic enlargement as the conspicuous lesion, and 
cases of so-called splenic anemia are to be considered as secondary 
or Brirsary anemias in which splenic enlargement happens to be 


CHLOROSIS. 


Definition.—Chlorosis is a primary anemia due to retarded 
hemogenesis, characterized by a peculiar pallor and marked reduc- 
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tion in the percentage of hemoglobin, and occurring almost exclu- 
sively in young girls and women. 

lology.—Chlorosis is most frequent at the time of begin- 
ning menstruation and during the years immediately followmg 
this. A form of late chlorosis ‘has been described in women above 
thirty years of age and at the menopause ; but the nature of this is 
doubtful. Chlorosis in the male is still more doubtful, though a few 
cases have been described by competent observers. Hereditary 
tendencies are of etiologic importance. The disease occurs more 
frequently in families in which tuberculosis is common than in 
those not so affected. Constitutional predisposition is also an 
important factor, poorly developed girls, and particularly those of 
delicate mould, being especially liable to the disease. Virchow 
found hypoplasia of the heart and great vessels, and Rokitansky 
the same condition in the generative organs, and pathologists 
have been inclined to repaid these as important factors in the 
development of the disease. 

Various exciting causes have been considered as of more or less 
importance. Emotional excitement was regarded asa prime cause 
by ancient authorities, and in consequence such terms as icterus 
seu febris amantium were applied. Home-sickness, grief, etc., are 
causes of moment. Intestinal auto-intoxication has been regarded 
as the essential factor by many, but physiologic chemists fail to 
find evidences of the existence of such intoxication. Menstrual 
disturbances are important as symptoms, and have often been re- 
garded as causes. The hypoplasia of the genital organs adds some 
probability to this view, but more definite evidence is wanting. 

At the present time it seems most likely that chlorosis is due 
to faulty development, and especially to a want of proper hemo- 
genetic power. 

Pathologic Anatomy.—The hypoplasia of the vascular and 

merative systems has been referred to. These are primary 
lesions, and possibly causal. Various secondary diseases may be 
encountered, as in other anemias. Among these, myocardiac de- 
generation and dilatation are most important, though they do not 
attain high grades of severity. The spleen is frequently a little 
enlarged. Peculiar yellowish or greenish pigmentation of the 
skin is a striking feature. The pigment is doubtless altered 
hemoglobin, but its exact nature is unknown. 

The Blood.—The blood is paler than normal, and watery. The 
specific gravity decreases progressively, and the solid matter 
is deficient. Increased coagulability is sometimes observed. The 
number of red corpuscles may be normal, even in well-developed 
cases, but the proportion of hemoglobin sinks progressively. 
In prolonged cases the corpuscles become reduced in number, 
but the deficiency of hemoglobin continues to be excessive. 
Severe cases of chlorosis frequently show 3,000,000 or 2,000,000 
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red Serena cucmm, and 30 cent, to 20 per cent. of 
hemoglobin. red corpuscles tee be little altered in ap- 
pearance in the early st ; later, irregularities in size and 
shape are frequent, and nucleated red corpuscles (especially small 
forms) make their appearance. The latter sometimes occur in 
great numbers in crops ib lone cass): ‘The leukocytes are usually 
normal in number and kind; but in some cases myelocytes have 
oes ing of from chlorosis the red 
it rocess of recovery from chlorosis t! corpus 

serene Bn aries before any change occurs in the percentage 
ol hemog! 5 

Pathologic Physiology.—Chlorosis resembles the second- 
ary anemias in most particulars, as far as its influence on the general 
health is concerned. Some of the symptoms (cardiac men~ 
stroal) are doubtless due to primary abnormalities of structure. 
‘The preservation of the subcutancous fat despite advancing anemia 
is a striking feature. It is explained by von Noorden by the 
assumption that the quiet and warmth which chloroties find neces- 
sary to their comfort lead to accumulation of fat. Decreased 
oxidation is certainly not the cause. 


PROGRESSIVE PERNICIOUS ANEMIA. 


Definition.—Progressive pernicious anemia is a form of 
extreme anemia tending to increase in severity to a fatal end. It 
may be apparently causeless, or more or less adequate causes may 
be discovered. It is characterized by excessive oligocythemin 
and marked changes in the red corpuscles. 

Etiology.—The disease was deseribed by Addison as a wholly 
canseless anemia—that is,an anemia independent of precedent 
disease of any sort. In recent ia however, causes of various 
sorts have been discovered. Pernicious anemia may occur in 
childhood or old age, but is usually met with at or alter middle 
age. Depressing emotions, fright, exposure, and unsanitary sur- 
roundi may act as contributing causes, Among the more 
definitely active influences are: pregnancy and lactation, gastro- 
testinal diseases, and intestinal parasites. Pregnancy and lacta- 
tion are frequent causes, but their manner of operation is obscure. 

intestinal diseases of various sorts haye been found in cases 
of pernicious anemia, including atrophy of the gastric and duo- 
denal paboaens euberations, carcinoma, ete, The manner of opera- 
of these is obscure, though recent experimental work, tending 
show that pernicions anemia is hemolytic in nature, suggests 
i are generated in the gastro-intestinal tract, and, gain- 
to the blood, cause its destru t 
this hemolytic theory, besi 
direct experimental intoxication, are the pecu 
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the liver and the excess of coloring-matter in the urine. Of the 
intestinal parasites that oceasion a pernicious form of anemia, the 
Anchylostoma duodenale and Bothriocephalus latus are important, 
Other parasites occasionally cause severe anemia, but rarely, if 
ever, forms suggesting true pernicious anemia. The manner of 
Hla of anemia by parasites is still obscure. Some have 

ld that the loss of blood (especially in the case of Anchylostoma) 
is the important cause; but there are instances in which but 
little blood is lost. Others believe that the parasites generate 
poisons in their life or by decomposition after their destruction, 
and that these poisons act as hemolytic agents. 

In addition to the above, hemorrhages, systemic diseases (ma- 
laria, syphilis, and tuberculosis), and various kinds of infection 
have been considered as causes, Among the infectious a 
various bacteria and protozoan organisms have been described. 
None of these seems to be of importance. 

Pathologic Anatomy.—Various secondary changes are met 
with, those in the blood-making organs being most important. 
The bone-marrow of the Rats is red and softened and 
often quite hemorrhagic (for details, see Bone-marrow). This 
change was formerly regarded as a primary and causal one. At 
the present time it is looked upon as secondary and reactive to 
the severe anemia, It represents the effort of the bone-marrow to 
compensate for the active blood-destruction. The spleen is some- 
times enlarged, and may be considerably so. (Pigmentation of 
the spleen will be referred to below.) 

The liver, kidneys, and especially the heart suffer degenerative 
changes (fatty) in severe cases. Similar alterations in the blood- 
vessels may cause punctate hemorrhages (especially in the retina), 
or larger hemorrhages in various situations. The lesions of the 

tro-intestinal tract have been referred to. Some of them are 

loubtless secondary to the anemia; others may be primary. 

Degenerations of the posterior and Jateral columns of the spinal 
cord are frequent. They seem to be due toa toxic agent rather 
than to hemorrhages. 

Pigmentation of the liver, spleen, kidneys, and other organs is 
a significant condition in evidence of the active hemolysis supposed 
to occur in this disease, The pigmentation of the liver is most 
important, and seems to be characteristic. Tt occurs in the tie 
cells of the penphed M4 in the endothelial cells of 
the lymphatic channels and capillaries in the same situation. The 

i may be well demonstrated by ap~ 
id of immonium ; hydrochloric acid 

>russian blue). 
I is often strikingh ‘i 
f marked anemia, The dlr 
ed feature of the disease is pro- 
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pus tere a compu ante iu sodo a beat 
eanceee ae time cater wore ieslte a 
pile bee igor sie publ diseases (see ri 145). ”'Nu- 


et eee eal nce eee pape ne ean 
with ‘s triple mixture. 


cleated red corpuscles are always present in some number and 
are usually abundant (Fig. 145). ‘The larger forms (megaloblasts), 
as a rule, predominate; but in some cases the smaller forms are 
more abundant, Karyokinetic figures may be found in the nuclei. 
“Polychromatophilia is generally present. The leukocytes may be 
decreased or normal in number ; in the late San leukocytosis is 
not uncommon, and it may become extreme. e larger mono- 
nuclear leukocytes are usually more abundant than in health, and 
myelocytes often occur in considerable numbers. In the terminal 
leukocytosis of pernicious anemia the lymphocytes often predomi- 
nate. 


The fibrin-factors have been found in increased quantity in 
chemical ee albumoses (peptone ?) aad excessive 
quantities of xanthin-bodies have been detected in some cases. 

Pathologic Physiology.—Pernicious anemia has man’ 

istics of an intoxication, and there are undoubtedly toxic 
bodies in the blood, whether these be essential or incidental. Some 
investigators claim to have obtained putrescin and cadaverin from 
the urine. There is more active metabolic tissue-consumption than 
in health; but the relations of oxidation to some of the secondary 
lesions of the disease require further study. 


Leukemia. 


Definition.—Leukemia is a disease of hemogenesis, character- 
ized by increase in the number of leukocytes in the circulating 





320 TEXT-BOOK OF PATHOLOGY. 


blood and by pathologic changes in the bone-marrow, spleen, and 
apiats glands. 
ogy.—Various diseases (malaria, syphilis, rickets, ete, 
have been regarded as predisposing causes. e same is true of 
cy, lactation, traumatism, exposure, and other influences. 
Rometines heredity seems to be an important element. 

Infection has been suspected as the direct cause of leukemia by 
many observers, and various forms of bacteria have been discovered 
in the blood and tissues. There are certainly some very striking 
facts in favor of an infectious nature, the most important being the 
apparent contagiousness in a few cases. The various mic! n= 
isms need not be enumerated, as none of them has been proved to 
be pathogenic, Bodies resembling protozoa have been found in 
the blood and in the organs (lymphatic glands), but the nature and 
significance of these are uncertain. ; 

The relations of the lymphatic lesions to the condition of the 
blood requires consideration. Virehow held that active prolifera- 
tive change in the lymphadenoid tissues is the pathologic foun- 
dation of the disease and the source of the increased numbers of 
leukocytes in the blood. This view was strongly supported by 
Flemming’s discovery of karyokinetic changes in the cells of the 
lymphatic glands and spleen, Another school of pathologists 
maintained that the increased proportion of leukocytes results 
from retardation in leukocytic destruction, and that the peculiar 
lesions of the lymphadenoid tissues result from the deposit of the 
leukocytes from the blood. Most authorities agree that there is some 
deposition of this kind, but hold to the view of Virchow that the 
enlargement of the organs comes in the main from primary disease 
of the affected organs. 

Pathologic Anatomy.—The lesions of the solid organs 
principally affect the spleen, the bone-marrow, and the lymphatic 
glands, and the terms lienal or splenic, medullary or myelogenous, 
and lymphatic leukemia are applied. In the majority of eases the 
spleen and bone-marrow are involved, and the name lienomedul- 
lary leukemia is used. Pure lymphatic leukemia is pitag oot 
rare, but involvement of the lymphatic glands with the spleen 
and bone-marrow ix common, A few cases of pure myelogenous 
leukemia have been described, but their nature was not certainly 
determined. 


ins! 
the thymus glan 
ease is in the ly: 
Primary derm: 
perniciosa), bu s 
Among the secondary lesion 
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liver, kid lungs, heart, and other tissues. The organs show 
areas of Tight enti a streaked or mottled Peers due to 
the deposition of masses of lymphoid cells (Fig. 146), 


Fig. 146.—Lymphold infiltrations between the rena) tubules, from # case of leukemia. 


degenerations of the heart, liver, and kidneys may result from the 
lymphomatous deposits, or from the impoverished state of the 
blood and the presence of toxic substances. Seleroses of the 
spinal cord may be mot with, as in pernicious anemia, 

The Blood.—Tlw blood is often light in color and may be quite 
milky in appearance, The specific gravity is lowered, The 
alkaline reaction is less decided than normal, and in some cases 
the reaction has been found acid, probably from rapid change after 
removal from the body. Coagulation is slow. This has been 
attributed to the presence of albumoses in the blood. 

The conspicuous feature in the blood is the increased number 
of leukocytes. In moderate cases there are from 100,000 to 300,- 
000 white corpuscles per cu.mm. In severe cases the number is 
greater; while in mild or beginning cases, or in cases under active 
treatment, the number may for a time be normal or subnormal, 
T have at the present time under observation a ease in which the 
leukocytes have fallen to 3,000 from 500,000 per cu.mm. Rapid 
fluctuations in number are very common, F 

The study of the blood led Virchow to distinguish two forms 
of leukemia: that in which small forms of leukocytes pre- 
dominate Gemphernia), and that marked by the excessive number 
of large (splenemia). This distinction may still be made, 


but the significance attributed to it as an indication of the organs 
pinatt saffected cannot now be sustained. It is true that in 
lary leukemia large cells usually predominate, while 
tes are conspicuous in lymphatic forms of leukemia ; but 
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transitional cases rob the distinction of its practical importance. 
Tt is here retained for the sake of convenience of description. 
Lienomedullary Type.—The blood presents a great excess of 
white corpuscles and more or less decided poverty in red cells. 
The opcceae of white to red corpuscles is often 1:3, 1:2, or 
even 1:1, The larger mononuclear leukocytes (including normal 
mononuclear and transitional elements and myelocytes) predomi: 
nate over the lymphoeytes and polymorphonuclear elements 
147). The latter two forms, however, are actually inc: 


@° O36 
"eg 


e 
Fro. 147~-Blood In lenomedullary leukemia, shovting several mononuclear neutro- 
shiles (nivelocytes), one polymorphonuclear neutrophile, aud an eosinophite : « mucle- 
corpuscle and a Iymphocyte are seen In the lower partof the {ustration ; stained 
with Ishrlioh’s triple mixture, R 


bone-marrow. 
constituent of the blood are the Chareot-Neumann 
lyhedral, needle-shaped crystals of un- 
ith in the blood after death or some 
xceptionally in the fresh 
he bone-marrow. 


cytes: ee (Fig. 148), 


onuclear forms and polymorpho- 
_Myeloeytes occur in small num- 
le ‘proportion. The number of 
jucleated red cells may be present. 
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Pathologic Physiology.—Leukemia is usually a res 
sively destructive disease. ‘The nature of the distu me dee 
ever, is only partly known. The blood contains toxic substances 

ted Vi leukocytie destruction (xanthin-bodies) and acids 
ic, acetic, ete.). Albumoses are present in varying propor- 


Fin. MS—Lymphatio leukemia, showing excess of lymphoeytes. 


tions, and probably play an important part in the pathology. The 
urine Benen ole pathy of Sache ‘a ane: 
Acute Leukemia. 


—In « certain number of cases leukemia 
seems to run an acute course, terminating in from a few weeks to 
afew months. The characters of the blood are much the same as 
in ordinary chronic leukemia (especially the lymphatic type), and 
the lesions are similar. . Gastro-intestinal lesions (ulcers in the 

Ws) and petechial hemorrhages (pur- 
| instances distinct contagiousness 
zy of this condition remains obscure ; 
it is very probable that there is some form of acute infection. 


Hod; 's Disease. 


Psendoleukemia, or H. in’s disease, resembles leukemia in 
the lesions of the solid is, but differs in that the blood does 
not present increase in the Mimber of leukocytes. The lymphatic 
glands enlarge more quicklygthan in leukemia and the spleen and 
marrow a frequently involved, but otherwise no distinction 
can be made, Cases of peal disease sometimes become con- 
verted into leukemia, and the reverse has been known to take 
place. It has been held by some that Hodgkin’s disease repre- 
sents an alenkemic stage of the same disease. 


Pseudoleukemia Infantum. 


Under this name von Jakseh described « form of leukocytosis, 
with enlangement of the spleen and liver, occurring in children. 
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There is rapid and excessive cligbeythenia, and the leukocytosis 
is pronounced, Leukocytes of all types are present, and give to 
the blood a curiously varic; appearance. ‘There is no striking 
difference, however, from the characters of the blood met with in 
other eases of leukocytosis in infancy. Rickets and congenital 
ayphilis seem to be closely related to this form of disease. 

‘The enlargement of the spleen and liver is not of the nature 
of that seen in leukemia or Hodgkin’s disease, but is simply a 
chronic hyperplastic condition. 


FOREIGN BODIES AND PARASITES. 
Bodies in Blood.—Various kinds of particles may 


Foreign 

gain access to the blood-current and may be carried to peripheral 
parts of the circulation. In anthracosis a lymphatic a may 
attach itself and, after softening, rupture into a vein. The parti- 
cles of carbon are thus distributed in the blood. Small portions 
of tumors, of the heart-valyes, caleareous particles from atherom- 
satous plates, and portions of thrombi are frequently transported by 
the blood. Charcot erystals are met with in leukemia, and pig- 
ment-matter, due to disintegration of the blood itself, is seen in 
malaria, 

Parasites in the Blood.—Among the animal parasites are 
the malarial plasmodium, which occurs within the red corpuseles 
or free in the plasma; the Distoma hematobium, which occupies 
the portal vein ; and the embryos of the Filaria sanguinis hominis, 
(These are more fully described in the section on Parasites.) Por- 
tions of hydatid cysts or of cysticerei and trichinwe are occasionally 
conveyed in the circulation. 

Vogetable Parasites —Mould-fungi sometimes gain entrance 
into the circulation and lead to serious embolism, as does also the 
actinomyees. Of the pathogenic bacteria, the spirillum of relaps- 
ing fever and the bacillus of anthrax are most abundant in the 
blood. Other micro-organisms are more difficult of demonstration, 
though micrococei of suppuration, the bacillus of influenza, and 
even tubercle-bacilli have been detected. 


METHODS OF EXAMINING THE BLOOD. 


The purely cli 1 examinations, such as the enumeration of 
the corpuscles and imation of the percentage of hemoglobin, 
need not be here described. The microscopic examinations alone 


cansed, then pricked with a lancet, 
i A small 


x pon | 
is laid on an equally 
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blood spreads into a thin film from the weight of the cover-glass. 

If prolonged examination is to be made, Here of vaselin around 

the edges preserves the specimen for some hours. 

Hap examination onl Es abana will an pi canrnereioe Ne 
sf ‘ites, the spirocheta of rel fever, and filaria: 

are aie ei Tetacted in such pha ee and the size and 
of the corpuscles and the ameboid movements of the 

leukocytes can be determined, For the last purpose a warming- 


Ata la S examination is _ be made. 

Preparations.—Thin cover-glasses 
are carefully cleaned with soap-water, then with clear water, and 
finally with aleohol. A drop of blood is placed upon one of the 
g and a second glass is laid upon it. The blood spreads into 
a ae film, and the cover-glasses are then slid apart and allowed 
to in air. 

Fixation of the blood may be accomplished by immersing 
the red mover gies in a mixture of equal parts of ubsolute 
abo and ether from five to thirty minutes, For certain 
stains (notably the neutrophilic mixture) a better method of fixa- 
tion is the employment of heat, The most accurate method of 
heating is to place the cover-glass in an oven at 120° ©, (248° F.) 
for an hour ; but I find that drawing the cover-glass rapidly nor 
a Bunsen flame three times accomplishes the purpose almost as well. 
Special methods of fixation, as with bichlorid of mercury, pierie 
or ostnic acid, ete., are rarely necessary. 

Staining.—A useful stain to determine the morphology of the 
corpuscles is Gollasch’s mixture : 


06 


‘The solution must be allowed to “ripen” by exposure for sev- 
eral weeks in a light place. The specimen is stained for two or 
three minutes, washed in water, and examined. The various 
pathologie conditions of the red corpuscles are brought ont, and 
the logy of the leukocytes is well shown. The oxyphilic 
granules stain sharply with the eosin. 

Similar results are obtained with the following mixture : 


ous Kolution «6. . 
Bi per cent. alcohal - 


‘The specimen may be stained for from three to five minutes, 
fnltatas mttaer oiislned by placing the stain containing the 
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cover-glass preparation in an oven at 37° C. (98.6° F.) for an hour. 
The morphology and changes in the red corpuscles are clearly 
shown, and the sepals and basophilic granules of the leukocytes 
are well stained—the former red, the latter blue. The basophilic 
granules of the Manet 


are especially distinct. 
Neutrophilie granu 


8 
les are best stained with Ehrlich’s triple 


Orange G, saturated aqueons solution ©. ©... . . 120t0 185 
Acid fuchsin, saturated aqueous solution =... . . . 80 to 165 
Methyl-groen, saturated aqueous solution . 

Distilled water + 300 
Absolute alcohol . 200 
Glycerin... A ; 10 


‘The first two stains are mixed, and the third is added gradu- 
ally, stirring constantly. The water, alcohol, and glycerin are then 

ded. Very often less acid fuchsin and more methyl-green give 
better results. The fixed preparation is stained for three minutes 
and washed in water. The red corpuscles take the orange stain ; 
the nuclei of white and red corpuscles and basophilic granules 
take the green; the oxyphilic granules take the red; and the 
neutrophilic granules take the violet or purple of the mixture. 

Staining of Parasites.—The malarial parasites may be 
satisfactorily examined in unstained specimens, but it is sometimes 
desirable to study them after staining. Cover-glass preparations 
are made as before described, and fixed by heat or by immersion 
in the absolute aleohol-ether mixture for from thirty minutes to 
several hours, The staining may be accomplished with any of the 
various ¢osin-methylene-blue mixtures, but Plehn’s solution has 
been specially recommended for the purpose : 


Methylene-blne, saturated aqueous solution 
Kosin, 4 per cent, solution in 75 per cent, alcohol 
Distilled water 

Potassium hydrate, 20 per cent. solution . . - 


‘This stains the malarial organisms blue, the red corpuscles red. 
Similar solutions stain filarie satisfactorily, and are useful in 
demonstrating various bacteria in the blood. 


CHAPTER II. 


DISEASES OF THE LYMPHATIC TISSUES. 
THE SPLE 


Anatomic Considerations.—The spleen is practically a 
complicated lymphatic gland with close relations to the cireula~ 
tion. It is enclosed in a fibrous capsule, from which trabecule 
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into the substance of the organ and give off subdivisions 
unite and form a framework, in the meshes of which lym- 
id tissue is embedded. The splenic artery enters at the hilum 
subdivides into numerous branches which traverse the tra- 


eats retard dectcintions blood: d fragmented 
molysis, or lestruction, the |-pigment ans mn 
cores ae ial]: serinted fs thi Orga 
Nogy.—The relations of diseases of the 

spleen to the sronsral health are still obscure. It has been held 
by some pathologists that this organ plays an important part in 

process of immunization or combating infectious diseases. The 
fact that bacteria and foreign bodies circulating in the blood are 
arrested in the spleen to such a large extent warrants the suspicion 
that this organ is important in sreating irritants, and thus pre- 
venting their gaining access to more vital parts, Experimenters, 
however, have found no uniform increase of susceptibility to micro~ 
organismal inoculation on the part of desplenetized animals. For 
the t, therefore, we can only suspect that removal or disease 
of the spleen renders individuals more vulnerable to infections. 

The effect of removal of the spleen in human beings is sur- 
prisingly slight. A certain amount of anemia and general deteri- 
oration of health follow the operation, but seem to be the result 
of the operation per se, rather than of removal of the organ. Sub- 
sequently, com health is regained. 


ABNORMAL DEVELOPMENT AND SITUATION. 
Complete absence of the spleen has sometimes been 
children that lived for several years. More commonly 
such as unusnal smallness or excessive lobulatio 

Very often small accessory spleens, the size of 1 pea or a 


are found, 
Movable ‘The organ may be quite m 
& congenital condition or as the result of enlanger 
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traction upon its attachments. Downward displacement and 
movability are frequently found in cases of splanchnoptosis. 
‘Twisting of the padlele of a movable spleen may lead to stran- 
gulation of the circulation and consequent necrosis. 


CIRCULATORY DISTURBANCES. 


Anemia may occur in cases of general anemia resulting from 
hemorrhage or inanition. ‘The spleen presents a contracted appear- 
ance, the capsule being wrinkled, and on section the substance is 
found to be lighter in color and the fibrous stroma is more prom- 
sp teeta 3 be Active h 

ma active or ive. Active hyperemia is a 
physiologic condition daring igenbas, when the ines increases 
somewhat in size. Intense congestion occurs in a number of dis- 
eases, but so commonly into inflammation that it will be 
described under that teadtig Passive congestion.is most marked 
in cases of cirrhosis of the liver, but also occurs in association 
with hyperemia of other organs as the result of cardiac failure, of 
emphysema, or of other diseases obstructing the larger venous 
channels, The spleen is greatly enlarged and of a dark-red color, 
and the capsule is often tensely distended ; the Malpighian bodies 
ure less visible than normally, After long continuation of the 
process hyperplasia of the trabecule and the fibrous stroma gen- 
erally takes place. The spleen may be greatly enlarged and very 
dense at this stage. Subsequently contraction of the newly-formed 
fibrous tissue may lead to atrophy of the proper splenic substance 
and increased induration of the organ (cyanotic induration). Con= 
siderable pigmentation is found in such cases from the ion 
of the stagnated blood. 

Hemorrhages in the spleen may be the result of traumatiam, 
when large hematomata may form, especially just beneath the cap- 
sule. Small areas of hemorrhage are not infrequent in intense in- 
fections with splenitis, but it is difficult to draw a line between 
hemorrhage and the overfilling of the spaces by congestion, since 
the blood under normal conditions enters directly into the splenic 


pulp. 

Embolism of the splenic artery is very common in cases 
of endocarditis or thrombosis in the left heart or aorta. As the 
spleen contains abundant “terminal arteries,” infarction is the 
common The area may ren light colored, constituti 
an anemic ret; or it may become overfilled with blood, when 
hemorrhagic infarction results. In either case there is a wedge- 
shaped lesion, with the base toward the surface of the organ and 
the apex within, harder than the surrounding tissue, and usual; 
somewhat elevated. The swelling and elevation in the case ol 
anemic infarction are partly due to a zone of hyperemia which 
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usually surrounds it, Complete resolution may occur, but more 
commonly the area involved u coagulation-necrosis and 
softening, and as oa ae takes place fibrous overgrowth gives 
rise to the formation of a sear, here may be numerous infarets 
of sinall size, or a single large one sometimes occupying as much 
as half of the organ. ic infarction and its results are dis- 
cussed under Abscess of the Spleen.) 


INFLAMMATION OF THE SPLEEN, OR SPLENITIS. 

lenitis occurs in 4 variety of conditions, and may present 

in several among which the acute enlargement of the 
splena of infectious diseases and localized splenitis, or abscess of 
occ! 


leen, are the principal. 
Splenitis.— Ti splenic enlargement of infection 
rticularly in typhoid fever, malaria, septicemia, typhus, 


and relapsing fevers; and less markedly in pneumonia, scarlet 
fever, small-pox, and influenza. In the earlier stage the spleen is 
simply congested and presents a dark-red color; is firm, and the 
capsule more or less distended, On section the Malpighian bodies 
are usually obscured, and there may be visible areas of hemorrhagic 
€ ef Microscopically at this stage the blood-vessels are 

listended, and the spaces within the splenic pulp are 
filled with red and white blood-corpuscles. If the process fe con- 
tinued for some time, pigment-masses and degenerated corpuscles 
are visible, but there are as yet no evidences of inflammatory 
hyperplasia of the splenic pulp or stroma. 

As the process advances the spleen may become softer and may 
be quite diffluent. On section the substance is now found to be 
lighter in color, the Malpighian bodies are distinct, and, particu- 
larly in violent septic cases, are decidedly prominent, presenting 
themselves plated punctie, somewhat resembling ¢ 
tubercles, he capsule of the organ may be tensely distende 
bat in other cases ts wrinkled, as if some shrinkage of the splee 
had occurred in the change from the first stage of conge 
that of well-defined inflammation. Microscopically there are now 
sparen Hi increase of the cells of the splenic pulp, and part 

ly of constituting the Malpighian bodies. That this in- 
crease is may at least due to active proliferation is known from 

of mitoses. There is also hyperplasia of the stroma 
aml trabeculw, and of the endothelial cells of the spaces. 

Tn still later stages signs of degeneration may bee 
nent. ‘This isapparent in the increasing softening 


a 
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while under the microscope there are found cellular degenerations 
leading to the formation of detritus, to fragmentation of the nuclei 
of the cells, and to pigmentation by disintegration of red blood- 
corpuscles. ~ 
Terminations.—Most frequently complete resolution occurs. 
Sometimes, however, persistence of the inflammation is noted ; 
and, when repeated attacks of the infection occasion repeated 
attacks of splenitis, chronic inflammatory hyperplasia is the result, 
This is especially marked in the “ague-cake” spleen of malaria. 
Spontaneous rupture or rupture from slight trauma may result 
from the softened and distended condition of the organ. Finally, 
iepptraiion may ensue, either in the form of a diffuse softening 
and purulent infiltration of the entire organ, or in the form of a 
localized abscess beginning at the point of greatest involvement, 
Circumscribed Splenitis, or Abscess of the Spleen.— 
‘This may be the termination of an acute diffuse splenitis, particu- 
larly in septicemia and typhoid fever; or it may be caused by 
extension of diseases of neighboring structures, by septic embo- 





¥1G. 149.—Embolic abscess of the spleen (from a specimen in the Museum of the Philadel 
phin Hogpital), 


lism, or traumatic injuries. In the last ease, the mechanical 
injury of the spleen merely furnishes suitable conditions for the 
action of bacteria conveyed to it through the circulation, or the 
spleen is actually penctrated and infected. Occasionally abscess 
may result from the perforation of gastric ulcers or from the ex- 
tension of other inflammations in the vicinity, An important 
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group of cases is that in which the abscesses are embolic and 
metastatic (Fig. 149). Such cases are met with in malignant 
endocarditis or thrombosis of the heart or aorta, and in cases of 

emia following other infective conditions. The first effect of 
the enlist isan Rorgoetias i or anemic earn but ile soon 
undergoes suppurative softening, beginning at the apex of the in- 
faret, Metastatic abscesses me most common near the surface of 
the organ and are usually multiple, though a single cavity occupy~ 
ing the greater part of the organ may occur. Small collections 
may become absorbed or inspissated, leaving a necrotic or cheesy 
collection as a residue. Larger collections may be dischai by 
perforation into the stomach or intestines, or they may break into 
the peritoneal or pleural cavity, causing septic peritonitis or 


plearitis. 

Chronic Inflammation or Chronic Hyperplasia of the 
aaa a has already been called to the slow hyper- 
plasia of the connective tissue and sometimes of the splania pa 
ovourring in consequence of chronic passive congestion and of re= 

ted attacks of acute splenitis. ¢ spleen is lange in size and 

rm. ‘The eapsule is often tensely distended and may be greath 
thickened. e thickening is either diffuse or Ageioacba 
patches of almost cartilaginous hardness occurring in the latter 
case, Attachments by fibrous adhesions may fix the spleen to the 


iaph or the neighbori ns. On section the spleen is 

pare a in color fea pee nae of abundant Pigott, and 

the excess of fibrous tissue may be visible to the naked eye. Mi- 

croseopically, increased thickness of the fibrous trabecule and of 

the walls of the small blood-vessels and pigmentation with altered 
blood-pigment are the conspicuous features. 

A somewhat different form of chronic Bypepes is dependent 

rm. 


upon syphilis, dinacar tele the congenital Tn this the 

appearances are much the same as in the cases following splonitis 

or congestion, but, as a rule, the color is somewhat lighter from 

the fact that the process is a slowly hyperplastic one without acute 

inflammatory or congestive manifestations, Somewhat similar 
result from rickets. 


ATROPHY AND DEGENERATIONS. 
Atrophy of the spleen is very common in old age. The cay 
sule is usually wrinkled and somewhat thickened, and on pater 
ig more fibrous in appearance on account of atrophy of 
the ic pulp and proliferation of the stroma. Thickening of 
sometime irs in the form of white plates of 


the capsule By 
hardness, which result from inflammatory over- 
pat eye capsule ( lenitis cartilaginea). 
Amyloid degenerat 


occurs more frequently in the spleen 
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than inany other organ. The eauses are those which lead to amyloid 
disease elsewhere. In most cases the degeneration begins in the 
eal a bodies, affecting the walls of the blood-vessels (Plate 
2) the lymphoid elements, On section in such a case there 
are seen small round areas about the size of a currant-seed, of 
gelatinous, translucent Sea, ‘These have been likened to 

the term sago-spleen is not inappropriate. 


apron boiled sago, and 

n other cases a more uniform involvement of the whee ool is 
noted, and the section presents the appearance of boiled ham or 
dried beef. Considerable enlargement of the organ is noted in 
such instances, und the tissue is much harder than normal. 
Beginning amyloid degencration may be difficult to determine 
microscopically, but is readily demonstrated by the microscopic 
staining-reactions (see Amyloid ay woah 


- Hyaline degeneration has been observed in association 

with amyloid and independent of the latter. It affects the small 
blood-vessels and the reticulum more particularly, 

entation is a very common result of chronic congestion 

as well as of repeated acute splenitis; the spleen in cases of 
cirrhosis of the liver and in chronic malaria is therefore habitual; 
pigmented. The deposit occurs first in the walls of the bl 
vessels and later throughout the splenic structure, cither within the 
cells or lying free in the tissue. Occasionally pigment-particles 
derived from the external world are deposited in the spleen. This 
is especially true of dust-particles which have reached the cireu- 
lation from softened bronchial glands. In cases of diseases of 
other kinds leading to discharge of foreign bodies or tissue-cle- 
ments into the circulation, the arrest not rarely occurs in the 
spleen, and reactive congestion or inflammation with enlargement 
o the spleen may result (spodogenous splenitis). Pigmentation of 
the spleen is seen in progressive pernicious anemia and other eon- 
ditions in which hemolysis occurs. The pigments resulting from 
the destruction of red corpuscles are deposited in the liver, spleen, 
and other organs. 

Calcification occurs in the thickened capsule of chronic 
splenitis and in old infarcts, tubercular or syphilitic areas, and 
occasionally in thrombi of the splenic vein, Parasitic eysts may 
be surrounded by calcification. 


TUMORS AND PARASITES. 


Lymphadenoma of the spleen, as it occurs in the diseases 
lenkemia and like the alterations of the lym- 
phatic glands r me diseases, may properly be in- 
cluded among than among simple hyperplasie. 
The disease is approp! ated Iymphadenoma or lym 
sarcoma. The spleen 1 affected primarily in leukemia (lienal 





PLATE 2. 





Amyloid degeneration of the spleen, showing a degenerated Mulpighian body ; 
specimen stained with hematoxylin and eosin. 
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or splenic leukemia), or it may be involved after the bone-marrow 
Parelognons leukemia) or the lymphatic glands (lymphatic 
leukemia). The appearances of the organ in leukemia and in 
Hodgkin's disease are identical. In the earlier the spleen 
is enlarged and soft. On section there is evidence of intense con- 
gestion, while at the same time light-colored areas, representing 
enlarged Malpighian bodies, are visible throughout its structure, 
Subsequently the hyperplasia of the lymphoid structures increases 
and the organ becomes lighter-colored and harder than normal. 
The ure exerted on the splenic pulp causes anemia, and 
granular or pigmentary degeneration of cells, while anemic 
and he infarctions with subsequent necrosis are likely to 
form near the surface of the organ. ‘The section of such a Bes 
presents a peculiarly vari appearance, while the microscopic 
Leet et Hee wit prune fae pectinases e 
ighian bodies are foun: tly ens |, and are composed 

of er eectodh of the Eainen, psa cells, together with 
larger round cells. Mitoses have sey been demonstrated. 
The splenie pulp is di rated, exhibiting large cells enclosing 
pigment-granules or corpuscles and detritus. 

Sarcoma and Carcinoma.—Primary sarcoma of the round- 
celled, or fibro-sarcomatous, variety has been 
observed. Secondary sarcoma, particularly 
melanotic sarcoma, and secondary carcinoma 


are more common than pana growths. 


Cysts are occasionally discovered. They 
an pals and are intatly due to aoe 
of the lymphatic spaces or to atrophy ani 
: = fia eh of the Malpighian fol- 
icles. 


tum, echinocoecus cysts, and cysticerci have 
been observed. Y ™ 


INFECTIOUS DISEASES. 


Tuberculosis of the spleen may occur 
in the form of minute miliary tubercles, 
which have a grayish translucent appear- 
ance and a meally: eect i Me e uM= Pi, Li Lang cucous 

espec near the capsule. ‘They may ¢ Orth}. y 

ie in ish Baacantanred Malpighian inoue 

ies ‘ir acity and their grayish rather than yel- 
lowish color. Tn ae als ocours a form inge 
taseous nodules, especially in children (Hig. 150). In these cas 
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there are seen nodular masses the size of a pea or cherry studdi 
the surface and deeper structure of the spleen. ‘This form is cal 
Affentuberculose ey the Germans, from the resemblance of the large 
nodules to tubercles met with in monkeys. Histologic examination 
proves the nodules to be composed of aggregations of tubercles 
undergoing cascation, 

Primary tuberculosis of the spleen has never been observed, 

hilis may present itself in the form of puns gummata, 

which are usually multiple and may be either small or large, They 
are distinguished by their central degeneration or by the fibrous- 
tissue striations at the exterior. 

Diffuse hyperplaeie of the spleen is a frequent or almost con- 
stant lesion of congenital syphilis. 


THE LYMPHATIC GLANDS. 


Anatomic Considerations.—The lymphatic glands con- 
sist of accumulations of lymphadenoid tissue surrounded by a 
connective-tissue capsule. There may be distinguished an outer 
cortical and an inner medullary portion, the former consisting of 
spherical masses or follicles of lymphoid cells enclosed in a con- 
nective-tissue reticulum springing from the trabeculw, the latter 
being composed of medullary cords similar to the former in struet- 
ure, but of elongated form. The afferent lymphatics enter the 


glands at the hilum and discharge the lymph into the cortical 
spheres; the liquid filters slowly toward the medullary cords, 
where it eventually enters the efferent lymphatics. The medullary 
cords are surrounded by spaces lined with endothelial cells, the 
lymph-spaces, 


ATROPHY. 

Atrophy of the lymph-glands occurs in old age and in various 
marasmic conditions. ‘The glands suffer considerable diminution 
in size, the cellular elements being particularly affected ; they are 
therefore hard, dry, and often irregular in shape. Fatty infiltra- 
tion may occur simultancously with atrophy, the gland in such 

x its size and having a decidedly fatty appearance. 


HYPERTROPHY. 
ly allied to the conditions designated by the 
noma that it is difficult to separate the cases 
ht be considered as strictly hypertrophy. 


NERATIONS. 


sometimes seen in cases of general 
entioned, in atrophy of the glands. 
2 is mot with in cases of general amyl- 
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oid di and particularly in the cases in which the intestines 
am ahead. "The lymph 
iy 


‘The lymphatic glands may, however, be independ- 
involved in cases of tuberculosis attended with suppuration, 
Tn such instances the adjacent hapa glands are most likely to 
suffer amyloid change. ‘The morbi rarely leads to mar! 
alteration of the glands, but the amyloid material may be demon- 
strated by the staining-reactions peculiar to it. The connective 
tissue of the trubecule and around the blood-vessels is finst 
affected ; later, the endothelial cells. 
Hyaline has been described. Te affects the 
blood-vessels and connective tissue of the glands, 
Calcification not infrequently forms the terminal condition 
in cases of necrosis or induration of the glands in consequence of 
tuberculous or simple inflammation. ere may be small calea~ 
reous granules scattered through the gland, or the entire gland 
may be infiltrated. 
ecrosis may occur in consequence of tuberculous or syphilitic 
affections, or of simple inflammation. In the former eases, particu 
larly in tuberculosis, the center of the gland or the entire gland 
becomes cheesy and soft, often liquefying and discha ing the 
contents by rupture of the appt: In consequence of simpl 
inflammation, as in certain infectious fevers (typhoid, diphtheria, 
scarlet fever), a different form of necrosis is met with, areas of the 
gland becoming soft, pultaceous, and sometimes putrid. The 
land may rupture, discharging its contents, or al tion of the 
iquid with inspissation and a pscudocascous form of degeneration 
result, nally, the degenerated area may become calcareous, 
tation may follow acute inflammations or traumatic 


Fos. 151.—Anithraccais of a bronchial lympli-gland (Orth). 


injury of the glunds, the extravasations of blood occurring in such 
conditions leading to hematogenous pigmentation. The blood- 
Pigment oecurs in granular masses within the vells of the stroma 
or within the lymphatic cells themselves. Blood-pigmentation 
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may also occur in the glands adjacent to areas of hemorrhagic 
extravasation, the pigment in such cases reaching the glands 
through the lymphatic vessels and being deposited in the lymph- 
sinuses, or even in the follicles and cords. Analogous pigmen- 
tation from external sources may result from tattooing, and occurs 
regularly in the bronchial ands as the result of the inhalation of 
various dust-particles which penctrate the walls of the bronchioles 
and alveoli and eventually find their way to the bronchial glands 
through the lymphatic stream (anthracosis) (Fig. 191). The 
glands may be completely black in such cases, and the lymphatic 
circulation through them may be obliterated. Secondary inflam- 
matory changes result in most cases (see page 337). 


INFLAMMATION ; LYMPHADENITIS, 


Acute lymphadenitis is commonly secondary to inflamma- 
tions in the neighborhood, the irritants being carried the 
afferent lymphatics. Sometimes direct extension of inflammation 
by contiguity of structure may lead to involvement of the 
lymphatie glands. Occasionally lymphadenitis is seemingly pri- 
mary in cases in which the infective irritants have caused no 
lesion at the portal of entrance to the body, 

Pathologic Anatomy —The glands become enlarged, hyperemic, 
and considerably infiltrated with liquid. When the inflammation is 
intense there may be minute hemorrhages. Microscopically the 
lymph-sinuses are found distended with cells—leukoeytes, red 
blood-cells, and proliferated and desquamated endothelial cells 
from the lining membrane of the sinuses. ‘The follicles and eords 
are increased in size from infiltration and probably also from pro- 
liferation of the lymphoid cells. The process may become arrested 
and resolution to the normal condition may ensue. If mild inflam- 
mation of this character has continued for a great length of time, 
or if the condition is repeated, hyperplasia of the trabecular con- 
nective tissue, of the blood-vessels, and of the capsule of the gland 
may lead to a termination in chronic enlangement and induration 
of the glands, 

In cases of greater intensity of the infective cause necrotic or 
suppurative changes may ocour. In the cases of necrosis such as 
occur in fever and in diphtheria there may be noted small 
spots 0 ish-white color in the hyperemic glands, and subse~ 
quently t » well-marked necrosis, Complete necrotic 
softer 0 yen rupture of the gland may ensue, or, if the 
necrosis remains limited in extent, inspiseation and sometimes 
caleification may terminate the process. 

Suppurative lymphadenitis is not uncommon, Tt is seen 
in the glands be part’s ligament in eases of infective wounds 
of thalag; in the inguinal glands as a result of chancroid or gon~ 





DISEASES OF THE LYMPHATIC TISSUES. 337 


orrheal urethritis; in the glands of the neck in association with 
diphtheritic, scarlatinal, or other inflammations of the throat, or 
following erysi ; in the axillary glands as a result of wounds 
of the arm ; in the internal lymphatics in various infective dis- 
eases. The term bubo is applied to suppurative lymphadenitis of 
superficial glands. Of particular interest is the tendency to this 
condition in the plague of the East, or the bubonie plague (q. v.). 

Pathologic Anatomy—The changes noted in the gland at the 
poe are similar to those in the ae rapes but under 

microscope a greater accumulation of leu! tes is apparent, 
and the gland esti to soften, with the formation of more or less 
creamy pus. The capsule may prove resistant for a time, and 
reactive inflammation around may establish an additional wall. 
A single gland of a group may be affected, but more commonly 
the several glands are together involved. Eventually rapture 
may take place, but in instances in which the process has been 
Siebel inspissation of the pus and finally calcification may 
occur. 

In the most intense forms of lymphadenitis hemorrhagic or 

mous conditions are developed. 

Lymphadenitis leads to induration with enlarge- 
ment. It occurs as the result of repeated acute attacks or in con- 
pita ee ooniznied irritation by particles carried to the 
lymphatic gi from some focus of disease. 

Pathologic Anatomy.—As a rule, the process affects the con- 
nective-tissue elements of the gland in particular, and there 
results a considerable amount of induration, sometimes associated 
with atrophy or necrosis of the ? r lymphoid structure. Occa- 
sionally, however, the lymphoid elements themselves are hyper- 
plastic, and the normal relation of fibrous tissue, follicles, and 
medatiary cords is ved. ara 

i i the overgrow he connective tissue 
ing from the eahenilon from the blood-vessels, and from ihe 
reticulum of the lymphoid portions, is apparent. This may consist. 
of round cells and fibrous connective tissue, or there may be a 
ey to the formation of epithelioid cells and even giant-cells. 


ic Physiology.—Inflammations of the lymphatic 

glands are the result of the arrest of irritants of various sorts 
carried to the glands in the lymphatic channels, This arrest not 
unlikely serves the purpose of a ection against general dis- 
semination of irritants, and may be of great importance in this 
way. lete occlusion of the lymph-sinuses by deposition of 
i {as coal-dust), or by disease of the glands, may 

obstruct the lymphatic flow entirely, and a rade inflammatory 
ee may result from the damming back of infected lymph or 

extension of disease along the lymphatic channels. 
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INFECTIOUS DISEASES. 


Tuberculosis of the lymphatic glands is due in nearly all 
cases to infection by bacilli reaching the gland through the affer- 
ent lymphatics, though occasionally it would seem that hemato- 

nous infection occurs. Under the heading tuberculosis we must 
include what the older writers designated as scrofulous glands, for 
in the majority of such cases, if not in all, the disease is essentially 
tuberculosis, though the mode of infection is not always apparent. 

Morbid Anatomy.—The first visible change is the formation of 
small grayish nodules in the gland, and sometimes the eruption of 
these is attended with hyperemia and inflammation, Later, these 

tubercles increase in size and undergo caseous 
ee et (Fig, 152) as elsewhere, and eventu- 
ally the entire gland may be converted into 
acheesy mass, which may liquefy and not rare- 
ly discharges through the ruptured ea) 
Microscopically, the first appearance is that of 
gray tubercles containing giant-cells and 
epithelioid cells, surrounded by a zone of 
round cells (Fig. 153). Later, the character 
istic appearances of hyaline transformation 
and of cageation are observed, Sometimes 
the glands in tuberculosis become enlarged and harder than normal, 
and present areas of grayish color, but do not tend so markedly to 





Fig. 162. he 
land orth) 





Fro. 159.—Tuberculous lymphatic gland: a, recent tubercle with giant-cell (@) 
Mescoua tabercie with afant cell irk iyeiphadenetd tiaoes ok eptthelictd coll Blegteehe 


undergo necrosis, In these instances the microscopic examination 
presents foci composed for the most part of epithelioid cells, and 
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much less abundant in round cells than are tuberculous tissues as 
a rule (Fig. 154). 








Vio, Uk.—Tuberculous lymphatic gland: mphadenoid ave; 0, lange round cells 
(epithelioid) ;'¢, large apindle-cells (Ziegler) 


Serofula—The tuberculous nature of scrofulous lymphadenitis 
was first demonstrated by the infectiousness of ‘the softened 





Yoo, 18.—Tubereailous Iymphadenitis of tho eorvical glands (from a enso in the Chiidren’s 
Hospital). 
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glandular material when injected into animals. ‘The micro-organ- 

isms themselves may be demonstrable in the earlier stages in the 

epithelioid or giant-cells, or lying between these; but when the 
rocess is at all advanced it is extremely difficult or impossible to 
lemonstrate bacilli. 

Individual Groups of Glands—Among the more commonl 
affected groups of glands are the cervical (Fig. 155), the bronchial, 
and the mesenteric. Tuberculous cervical glands occasion consider- 
able tumors in the neck, and it is these in particular that have 
been classified as serofulous. Not rarely they advance to complete 
softening, and rupture on the surface. Sometimes, however, they 
penetrate deeply, and may rupture into the trachea or esophagus, 
or into the pleural cavity. The mode of infection is rarely 
apparent, but in many cases no doubt the micro-organisms enter 
thnagh the mucosa of the mouth or pharynx, or the tonsils, where 
they may or may not first occasion specific lesions. 

The bronchial glands are affected very frequently in cases in 
which the bacilli, entering through the lungs, have left no trace of 
tuberculous disease at the portal of entrance; while in cases of 
actual tuberculosis of the lungs the bronchial glands are quite 
constantly involved (Fig. 156). The glands are usually cheesy and 















Fig. 186.~Tubercutous }ympbatic elands nt the bifurcation of the trachea (from « speci 
men In the Museum of the Philade!phia Hospital), 


may become calcareous, but softening not rarely occurs, Perfora- 
tion of one of the bronchi may lead to acute b jogenetic tuber- 
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culosis of the lungs; or the softened gland may discharge into a 
lange vein and thus occasion miliary ecbercaleate 
The mesenteric glands are especially involved in children, this 
condition being known as tahes mesenterioa. ‘The infection occurs 
through the intestinal tract; and has sometimes been found due 
to the ingestion of infected milk or meat. The intestines may 
first suffer, or the bacilli may penetrate the intestinal mucosa with- 
out pn Nears Pees ae 
yp! — ment of lymphatic may occur in 
the vicinity of the intial lesion hid gree aia period; and 
is habitually present in all parts of the body during the second- 
ary period, the post-cervical, axillary, inguinal, and epitrochlear 
ps being most characteristically involved. The glands are 
find, and do not tend to soften or suppurate. Microscopically 
there is found proliferation of the connective-tissue elements 
throughout the gland. 
In the tertiary period gummata (bubo tertiaris) may be ob- 
served, especially in the lymphatic glands adjacent to the diseased 


viscera. 
Leprosy, actinomycosis, and other infections occasion- 
ally involve the lymphatic glands (see General Pathology). 


TUMORS. 


Pe Lymphosarcoma.—The term lymph- 
adenoma has been applied to certain enlargements of the lym fatis 
in which the appearance and structure resemble closel 
ose of the normal gland. ‘The nature of many of such cases is 
obseure, and very likely widely varying diseases have been in- 
cluded. Tn some instances repeated irritation has occasioned a 
functional hy or chronic inflammation of the gland, 
while in others, doubtless, infectious diseases (especially taberculo- 
sis) may have been mistaken for tumors. We may restrict the 
term lymphadenoma to apparently causeless enlargements of the 
peat glands in groups. In some cases the disease tends to 
involve the glands in all parts of the body, as well as to invade 
the spleen, liver, the kidneys, and other organs. Enlange- 
ments of this sort occur in leukemia and Hodgkin's discase (Fig. 
157). In cases of localized enlargements of the lymphatic glan 
aed Bey that local irritation, as a rule, plays a prominent part 


Pathologic Anatomy.—T'wo forms of lymphadenoma have been 
‘doseribed, the hard and the soft. In the former the glands of the 
eee se enlarged and hard, the capsule is thickened, and the 

inereased. Microscopically there is evidi 


sive ion of connective tissue, tho rproduction 
| elements may occur at the same ti Tn soft lymph- 
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adenoma the gland has much of its natural appearance, although 
it is somewhat more opaque and grayish. ‘There is no tendency 
to soften or suppurate, and the individual glands of a group, 
though closely Hela ther, do not fuse entirely, The distinction 
of lymph-sinuses, follicles, and medullary cords is less marked than 
peal , and the appearance is that of a uniform lymphoid 


| 











0 glands of the right 
= 


© the submaxiliary, 


cess of leukocytes. These 
" 8, though anatomical 
contains no excess of 
inical features of a 
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progressive anemia, and are known as Hodgkin’s disease, or 

udoleukemia. In occasional instances fransiarakbn of Hodg~ 
Kin's disease into leukemia, or the reverse, takes place, and there 
seems to be no well-established dividing-line between the two 
conditions (see, also, Lymphadenoma, in Part I.). 

Sarcoma.—Other rte of sarcoma are sometimes met with 
as primary localized new growths of the lymphatic glands. Such 
are not rarely seen in the mediastinum. In these instances the 
capsule of the gland is penetrated and local extension to neigh- 
boring glands and other surrounding stractures is common! 
observed, but the entire group of glands is not, as a rule, affected, 
Genoral metastasis may occur, but affects the larger organs rather 
than the lymphoid tissues. Round-cell, spindle-cell, and alveolar 
sarcoma are the forms deseribed. Secondary sarcoma occasionally 
involves the lymphatic glands. 

is always secondary, the lymphatic glands being 

the most frequent seat of secondary cancer. 


BONE-MARROW, 


Anatomic Considerations.—The marrow of the bones is 
a lymphadenoid tissue consisting of a reticulum of connective- 


tissue cells, soppocting & rich network of capillaries and venules 


of unusual wi cells proper of the marrow are rounded 
and vary greatly in size. They contain a clear nucleus, and many 
of them neutrophilic granules. Tn addition to these marrow-cells 
there are occasional giant-cells lying near the bony trabecule ; and 
more frequently cells containing pigment-granules ; also nucleated 
red corpuseles, non-nucleated red corpuscles, and lange cells en- 
closing corpuscles. After the first few years of life the marrow 

long bones loses its reddish color and becomes more or less 

a there is then found, microscopically, a great pre- 

of fat-cells. 


DEGENERATIONS. 


Fatty Infiltration.—The fat which occurs normally in the 
marrow may be excessively developed in conditions of general 
obesity, but also at times in marantic individuals, or as a result of 
atrophy of the bony tissues, 

is occasionally seen, and necrosis 
may form a part of the processes of inflammation. 
oceurs in the bone-marrow in cases of destrue~ 
tion of blood, as in malaria or various hemolytic toxemias, as the 
bone-marrow is one of the filtering organs for the blood. 
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ATROPHY. 


Atrophy of the bone-marrow is not infrequent in old age or in 
marasmic conditions. 


HYPERTROPHY. 

Hypertrophy of the bone-marrow pecurs in various anemic 
diseases. Strictly speaking, there is atrophy or disappearance of 
the fat-cells of the yellow marrow of the long bones and hyper- 
posi of the true lymphoid elements. The bone-marrow, there- 
‘ore, assumes more and more the Waves) of the red or lym- 
phoid marrow of early life. The highest grades of this transfor- 
mation are.met with in progressive pernicious anemia (Plate 3, 
Fig. 1) and in leukemia, but similar cha oceur in cancer, tuber- 
culosis, and various other eachectic conditions. The marrow be- 
comes soft and red in color, and in extreme cases may be dark- 
red and liquid, 

* Microscopically the fat-cells are much reduced in number and 
may be wholly wanting, In their place are found marrow-cells 
of various sizes, many of them containing neutrophilic and eosino- 
pale granulations. Cells containing pigment-granules or red 

lood-eorpuscles, and nucleated red blood-corpuseles of different 
sizes, are seen in varying num| 


In leukemia the marrow often has a mottled appearance, light- 
colored areas com Srey of white corpuscles arrested in the 
podeee by 


marrow or form active proliferation, alternating with 
darker areas of congestion or hemorrhagic extravasation (Plate 3, 
Fig. 2). The light-colored areas may predominate and aus 
sent a puriform appearance (pyoid marrow). More rarely ay 
pearance of the marrow in leukemia is similar to that seen in the 
other anemic diseases, Microscopically a curious constituent ie 
discovered—the Charcot-Neumann crystals (see Leukemia), It 
has been held that leukemia is dependent primarily upon the dis- 
ease of the bone-marrow (myelogenous leukemia), but the marrow- 
changes, in some cases at least, are secondary. 


INFLAMMATION, 


mation of the marrow, is infectious 
‘he course of various diseases, such as 
, septicemia, and the like; 
ct infection. The marrow- 
‘ion of an infection which has 
ious osteomyelitis), In the 
ious diseases, the 

the spleen under the 

a redder color than normal, 
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cases areas of necrosis and granular degeneration of the cells may 
be present, and increased numbers of lymphoid cells or white 
blood-corpuscles: er discovered. Sometimes the marrow is 
quite purulent (see Diseases of Bone). 


INFECTIOUS DISEASES AND TUMORS. 


(These will be referred to in the discussion of Diseases of the 
Bones.) 

THE THYMUS GLAND. 

Anatomy and Development.—The thymus gland at its 
earliest period consists of endodermic epithelium arru some- 
what like that of an epithelial gland. Later, mesoblastic lymphoid 
cells and connective tissue infiltrate it; and at birth and for several 

‘ears thereafter it is com largely of lymphoid tissue arranged 
ike the follicles of lymphatic glands. Here and there in the cen- 
ter of these may be seen concentric whorls (the corpuscles of 
Hassall), the remains of the original epithelial cells. After the 
second year of life retrogressive changes take place, and by the 
age of adolescence the gland is converted into a mass of fatty con- 
nective tissue. 

Congenital Abnormalities.—Complete absence or various 
minor irregularities of the thymus may occur ; at times it is found 


enormously egeeaenn In the latter case the root of the 

it vessels, pericardium, and heart may be covered over 
eae thymus, and sudden death seems at times due to this 
cause. ic asthma, so-called, is rarely, if ever, due to enlange- 
ment of the thymus. 


Circulatory Disturbances.—Intense estion and pune~ 
tate hemorrhages may be found in cases in which seath has occurred 


from asphyxia. 

Inflammation of the thymus as a primary disease is of doubt- 
ful occurrence, but abscesses may occur in cases of general pyemia, 
or from extension of suppurative affections of adjacent parts. 

ious —Syphilis oceurs in the form of ace 
mata, especially in the new-born, Caseation and softening of the 
gumma may occur, and a resemblance to abscess is thus produced. 
Miliary or caseous tuberculosis occasionally invades the thymus gland. 

Tumors.—The thymus or its remnant is not infrequently the 
place of origin of fymphosareoma of the anterior mediastinum 
(see Fig, 47). Tumors having this origin may be recognized by 
their taps and by the es of their outlines, the lympho- 
sarcomata lenomata) of the lymphatic glands of the 

um having a more irregular lobulated appear- 
Ordinary round-celled sarcoma has heen described, and 
springing from the corpuscles of Hassall has been 

seen in a few cases, 
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CHAPTER III. 
DISEASES OF THE CIRCULATORY SYSTEM. 


THE HEART. 


Development of the Heart.—At the earliest period of fetal life the 
heart is represented by a hollow tube, lying to’ the ventral aspect of 
the neck. Later this assumes an S-shape, and stil] later a transverse con- 
striction marks the position which the auriculoventricular grooves subse- 

juently occupy. Finally, vertical grooves divide the lateral halves into 

© respective auricles and ventricles; and the éruncus arteriosus, which is 
at one of the ends of the primitive tube, becomes divided into two parts, 
forming the pulmonary artery and aorta. The separation of the cavities 
within is accomplished by the outgrowth of septa springing from the walls 
of the primary cavities. The septum dividing the ventricles is the first to 
Spear, and springs forward from the posterior wall, Next a budding ls 
seen in the jon which is later occupied by the tissue between the 
auriculoventricular orifices of the two sides; still later the auricular cavity 
is divided into two parts by a process beginning at the lower and posterior 
part. The septum which divides the truncue crteriowa is essentially con- 
nected with or is a part of the septum which separates the ventricles, All 
ae changes begin from the seventh to the ninth or tenth week of 

fife, 


Anatomic Considerations.—The heart consists of three 
layers, the endocardium, muscular layer, and pericardium. The 
endocardium is the inner lining of the organ, and is composed 
of a layer of endothelial cells resting upon a stratum of connective 
tissue. It is continuous with the lining membrane of the arteries, 
and by duplications forms the valves. The muscle of the heart is 
arranged in lamelle. The fibers of the heart-muscle are peculiar 
in being branched and in being devoid of a sarcolemma, The 

ricardium resembles the endocardium in structure, 

The blood-vessels supplying the heart-muscle are branches of 
the coronary arteries. if y divide and subdivide, and afford 
abundance of blood proportionate to the needs of so active an 

‘The lymphatic system is equally developed. The ner- 
n includes numerous ganglionic centers in the furrows 
the ventricles and between the auricles and ventricles, 
nol ay found within ahs taneele ital iS 

regarding the gross structure of the organ need not 
se Th pen of the heart in the adalt male is 
lt female about 250g. The volume of 
adult male is about 290 to 310 cu.cm,, in 

ut 260 to 280 cu.em, 


ISEASES AND DEFORMITIES. 


be discovered in the ew tees 
ital defects, or less commonly 
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fetal endocarditis and myocarditis. The older pathologists at- 
tributed many of the conditions to inflammatory changes, which 
more accurate knowledge of the development of the heart clearly 
indicates are the result of defects in development, 

ity of Position.—The heart may retain its posi- 
tion high up toward the cervical region, and may even be entirely 
in the sei Occasionally it is completely exposed, or, merely 
covered with pericardium, lies inoniediately beneath the skin, 
the sternum in such cases being divided in the middle line, 
Sometimes it lies beneath the skin of the abdomen. 

Abnormality in Size.—Congenital smallness, or /; ia, 
of the heart and aorta is eoworally observed, Particular atten- 
tion has been called to this condition in cases of chlorosis (see p. 368), 

Development.—There may be complete absence 
of the heart in acardiac monsters. Sometimes the septa dividing 
the auricles and ventricles are wholly wanting and a bilocwlar 
heart results; or the auricular septum alone is absent, when the 
organ is eacienaf ad, pene as Linge eons 

is completely reversed, lying on the right side of the 
aa having rig blood-vessels entering it and leaving it raviletl 
80 that ees pencral venous blood enters the left auricle, the pul- 
monary blood the right auricle, while the aorta springs from the 
right ventricle and the pulmonary artery from the left. ‘The 
abdominal viscera may be reversed at the same time, the liver 
being on the left, and the spleen on the right, side. This condi- 
tion is spoken of as dextrocardia, Other abnormalities in the 

ment and origin of the great blood-vessels, such as an 
undivided trancus arteriosus, are rare. 

Stenosis and atresia of the pulmonary artery result from abnor- 
mal situation of the septam which divides the truncus. Com- 
Vee atresia is very rare. Stenosis is one of the commonest 

lopmental defects of the heart, and in some cases is due to 
fetal myocarditis about the orifice. It may involve the root, the 
conus, or the trunk of the vessel. The septum of the ventricles 
is usnally defective and the foramen ovale remains patulous. 
When the stenosis is considerable the pulmonary circulation is 
maintained by the istence of the ductus arteriosus Botalli ; and 
the right ventricle is greatly hypertrophied. 

Stenosis and atresia of the aorta are less Lie ha the same 
conditions affecting the pulmonary artery. 

panied by the 


subclavian artery and the mouth of the ductus art 
in moderate degree. More rarel: 
ia, or the aorta may be entire 
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of the branches of the subclavian with the descending aorta, 
In all of these cases hypertrophy of the left ventricle is usually 
resent, 
S Defects of the ventricular septum may be unaccompanied by other 
abnormalities ; but, as a rule, they are of secondary importance, 
occurring in cases of abnormality of the pulmonary artery or aorta. 
The septum may be completely wanting, or there may be partial 
defects, these latter fenl lying anteriorly and above, in what is 
known as the membranous portion, or the undefended 
Very frequently a patulous condition of the foramen mak ii 
present. 

Defects of the auricular septum are comparatively rare, but a 
patulous condition of the foramen ovale is one of the most frequent 
of congenital affections of the heart. It is due to the failure of 
the valve of the foramen to unite at the edges, as normally occurs 
some time after birth. Slit-like openings are seen very frequently 
in post-mortem examinations, while more decided patency is ocea- 
sionally observed without other cardiac abnormalities. This is 
ised likely to occur when congenital atelectasis or some other 
pulmonary affection causes continuance of high blood-pressure in 
the right heart after birth. 

Stenosis and atresia of the auriculoventricular orifices are rare 
congenital conditions ; and in the former fetal endocarditis doubt- 
less plays an important part. When there is complete atresia the 
auricular septum must remain widely open and the septum of the 
ventricle is usually deficient and the ductus Botalli patulous, 

Patulous Ductus Botalli—This condition is frequent in cases of 
stenosis of either the aorta or pulmonary artery, and serves to con- 
vey the blood from the patulous artery into that which is obstructed. 
Like the patulous foramen ovale, it may occur as an ind lent 
condition resulting from congenital atelectasis of the lung which 
leads to the continuance of the fetal conditions of circulation. 

Valvular Defects.—Not rarely there may be but two semilunar 
valyes at the aorta or ge y orifice, and, on the other hand, 
four may be observed, the latter being a relatively common condi- 
tion. Similar numerical abnormalities occur at the auricnloven- 
tricular valves. Abnormal length or shortness of the leaflets may 
also be observed, or the segments may be united, forming a com- 
plete ring, The latter condition must not be mistaken for the 
agglutination of endocarditis, 

Pathologic Physiology.—Congenital heart-diseases ovea- 
sion serious disturbances of the circulation, leading to overfilling 
of the venous channels and often abnormal mixture of the arte- 
rial and venous blood. In consequence of these conditions blue- 
ness or cyanosis is a common symptom, and the terms 
cyanosis and morbus corruleus are applied, The imperfect oxida- 
tion of the blood doubtless causes profound effects, but these 


il 
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have not as yet received accurate study, The imperfect circu- 
lation causes certain changes in the tissues, notable among which 


F10, 184—Congenital cardiac disease, showing peculiar thickness of Hips and nose 
‘(ichhorst). 


are thickness of the lips and nose, giving rise to a peculiar facial 
expression (Fig, 158) and “clubbing” of the finger-ends (Fig. 


Hig, 100. —Chabbing of the @ugees in congenital canting disease; from mane caso as 
Fig, 188 (Blebhoret). 


159). The blood in congenital cyanosis often contains an excess 
of red blood-corpuscles (ee Polyeythemia), 





350 TEXT-BOOK OF PATHOLOGY. 


CIRCULATORY DISTURBANCES. 


Thrombosis of the cavities of the heart results from 
the causes which induce thrombosis elsewhere in the circulatory 
system. ‘These are mainly slowing of the current of blood, some 
roughness or disease of the endocardial lining, and diseased con- 
ditions of the blood itself, which render it more liable to 
tion. Slowing of the circulation is the most frequent cause of 
intracardiac thrombosis, and leads to the formation of the clots 
found post-mortem in cases of gradual death, If the circulation 
has been slow for a considerable length of time, there may be 
found more or less grayish or white thrombi in the auricular 
appendages of the auricles ur in the ventricles between the museu- 
lar trabeculm, especially near the apex. The formation of these 
is explained by the gradually decreasing rapidity of the current 
of blood, which leads to the deposit of the leukocytes and blood- 

Jaques upon the endocardium and their conversion into fibrin, 
The color may be almost completely white ; but if the current is 
almost stagnated, admixture of red corpuscles occurs and pinkish 
or quite red clots (currantJelly clots) are formed, Of this latter 
sort are the thrombi formed in the heart during the agonal 
period and post-mortem. They are further distinguished from 
the thrombi formed intra vitam by the fact that they are not 
closely attached to the endocardium and between the trabecular 
muscles. 

Among the diseases in which the circulation is prone to be 
sluggish, and which are frequently accompanied by cardiac throm- 
bosis, pneumonia, tuberculosis of the lungs, the asthenic fevers, 
and diseases of the muscle of the heart may be named, Dilata- 
tion of the chambers of the heart and cardiae aneurysm lead to 
thrombosis by their effect upon the mpidity of the circulation 
either in the general heart-cavity in the first, or in the aneurysmal 

ation in the second. Among the endocardial lesions whieh 

occasion thrombosis the most important is acute endocarditis. In 
this condition there is habitually deposited upon the affected 

’ ral endocardium a capping of fibrin deposited 

es the iepal| area. at Bees endo- 

hen there are irregular calcareous deposits 

face rough and uneven, considerable thrombotic 


tomy.—Cardiac thrombi, formed some time before 
ppear as di nm the heart-wall of a yellow- 
attached between the muscu- 

ve a stratified appearance, due 

in rapidity during the for- 

" ‘y changes are not rare, the 

the fibrinous mass in places, with 
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the formation of cyst-like cavities varying in size from a split pea 
to a cherry (ig. 160). Sometimes thrombi project from the 
endocardial surface ina pebpnid form, 
and these may present the appearance 
of fibroid tumors. A curious form 
oceurs in the auricles, the thrombus 
presenting itself as a round mass 
attached to the endocardium by fine 
pedicles or lying entirely free (ball- 
thrombi; globular thrombi 

Lesions in Other Organs.—Throm- 
bosis of the heart may occasion serious 
disturbance of the circulation by weak- 
ening the heart-musele or by obstruct~ 
ing valvular orifices. The latter 
is especially common in the case of the 

ular thrombi or the polypoid 

ambi of the anricles, Passive con- bs 
geteg of te enc el the erin 
dition follow. rombosis may lead 
teak ta dices are ben 

¢ thrombus are bro! 

circulation and lodge 


the affected 
stain when 
naked eye the 


the fact the Beceancl of the left coronary artery is 
most 


ext in frequency to these points the 
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anterior portion of the septum is found to be affected. Small 
areas may heal by absorption of the degenerated tissue, and by 
infiltration and iferation of connective tissue. In this manner 
a scar is formed, which may remain, or eat subsequently lead to 
aneurysmal dilatation. On the other hand, rupture of the heart 
may be occasioned either with or without the formation of an acute 
aneurysmal dilatation at the degenerated area. 


DISEASES OF THE ENDOCARDIUM. 


INFLAMMATION. 


Inflammation of the endocardium, or endocarditis, may be acute 
or chronic, though the latter is in most cases merely a continuation 
of the former. 

Acute endocarditis affects the endocardium of the valves 
in the great majority of cases, but it is sometimes found in the 
endocardium of the cavities of the heart, when it is spoken of as 
mural endocarditis. 

Etiology —Endocarditis is practically always a secondary pro- 
cess, and is in nearly all, if not all, cases due to the action of 
mici nisms. Cold and traumatism, upon which the older 
writers insisted as causal factors, act merely as predisposi 
causes, Endocarditis occurs most frequently in association with 
acute articular rheumatism, Next to this cause scarlet fever, 
pneumonia, and puerperal sepsis are most important, but in an; 
case of suppurative or infectious disease endocarditis is a possible 
complication. It occurs at times also in Bright’s disease and in 
conditions of great malnutrition, such as carcinoma and certain 
nervous affections. These cases have been cited as opposing the 
view that endocarditis is always infectious and due to micro- 
organisms. It may be that toxic ‘substances resulting from 
improper metabolism act wy the endocardium as do micro- 

i the endocardium suffer degeneration 


oid fever, The tubercle 
but it is generally believed 
secondary it rather than 
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as the cause of the endocarditis. Recently the gonococeus has 
peas recognized as one of the organisms capable of causing endo- 
canditis, 

‘The micro-organisms reach the point of disease from the blood 
passing over the endocardium, and not through the coronary cir- 
culation. This is proved by the fact that the aortic and pulmo- 
nary leaflets are deter involved, and they are not supplied 
with blood-vessels, and also by the experimental production of 
endocarditis by injections of micro-organisms into the blood after 
the valve has been mechanically injured. Tn such eases there is 
a direct deposit of micro-organisms upon the heart-valves. 

Pathologic Anatomy.—It was customary formerly to distinguish 
two varieties, a simple or verrucose, or benign endocarditis, and an 
ulcerative, septic, mycotic, diphtheritic, or malignant form; but it 
seems unnecessary at the present time to maintain strictly such a 
distinction, The cases vary in anatomical appearance and in 
malignancy, but there is no essential difference and no sharp 
dividing-line, 

‘The most common seats, in order of frequency, are the mitral 
valve, the aortic valve, the pulmonary valve, and the endocardium 
of the left ventricle, the left auricle, and the right ventricle. The 

rt of the valves first involved is a line running across the leaf- 

t at about a distance of 2 mm. from the free a . It is along 
this line that the valves impinge in closing, and it is probable 
that the mechanical injury sustained predisposes to endocarditis. 
Tn the cavities the lesions are frequently found upon the chords 


Fra. ‘through @ segment of the nortic valve and 
end heart, show! of the aortic valve ( 3 
Se Yesetations’; 73 particles in the haxe Of the aurtle 


or most 
left ven- 

near to the 
the left auricle on the posterior and outer wall above 


the posterior mitral leaflet. 
2 
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‘The first appearance of endocarditis is that of an area of opacity 
or slight roug! extending in a line across the valve or inyoly- 
ing the endocardium elsewhere, Later, small nodular elevations, 
not unlike a row of small beads, may form ; and finally there is a 
distinct, irregular, and wart-like fibrinous elevation (Fig, 161). To 
cases of this character the name rerrucose endocarditix has been 
given; or from the usually benign character, the name simple 
endocarditis; or from its most frequent cause, rheumatic endo- 
carditis. In other cases the mass of fibrinous deposit is more 
abundant (Fig. 162) and more irregular, while in stil! others the 


Fro, We2.—Endocardatts of the aortic and mitral valves, showing youctatlons (ftbrin« 
deposits) of considerable size (Kast ani Kurspel). 


deposit of fibrin does not take place, or, if so, is soon detached, 
while necrotic changes occur in the endocardium, leading to the 
formation of irregular ulcers, Secondary deposits of fibrin may 
cover anu after its formation, or its edges may be heaped 
not rarely the active necrotie process in the 
until the fibrinous coating, which is 
h cases, is removed. These forms of 
are those that have been termed malignant, diph- 
cotic, or weerative. ‘They are especially frequent 
eptic diseases and in pneumonia, 
| dividing-line between the benign 
ology, in morbid anatomy, 
aination, 80 that I prefer to re- 
same general process. 
endocardium beneath the coat of fibrin 
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shows desquamation of the endothelial cells, with frequently some 
hyaline degeneration or coagulation-necrosis of the latter, Below 
this there are round-cell infiltration and, as the process continues, 
proliferation of fibroblastic cells. The fibrinous covering of the 
valve itself consists of flakes or granular masses, or a fibrillar net- 
work. By the proper staining-methods masses of bacteria may 
frequently be demonstrated in the superficial layers of the endo- 
aetiged or in the fibrinous deposit. 

The simple differs from the malignant forms of endocarditis 
merely in the lesser activity of the necrotic changes in the endo~ 
thelium and the greater prominence of reparative processes (round~ 
cell infiltration, proliferation of connective aie 

Results.—Simple endocarditis may be healed by the faal 
absorption or breaking off of the fibrinous deposit and its dis~ 
semination in the circulation, with coincident thickening of the 
endocardium at the point of disease by the formation of fibro- 
blastic cells and sclerotic connective tissue. When the process 
is very limited, and especially when the mural endocardium 
is affected, merely a white spot of thickening on the endo- 
cardium results. When the process is deep there may be 


Pty, 16% —Aneurysin of tt tral valve, with ray Mf the val from 
She atic ara Mratt od Wah wari: ensctler Coateers oF tena eae tre 
inew have bewn et short; ¢, aneurysin with triangular opening (Bramwell). 


deeiled distortion by contraction of the new-formed connective 
tissue. When the deposit of fibrin is large jt frequently under- 
goes calcification, and remains as an irregular, calcareous mass 
attached to the valve, In the severer or malignant eases destruc- 
tion of an entire valve or of one of the chordw tendinew may 
ocour, When one of the layers of the valves alone is penetrated 
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acute valvular aneurysm may be formed by a pouching of the 
other layer of the valve Orig. 163). is se 

Mural endocarditis of malignant type may lead to myocarditis 
of a purulent character, and may even penetrate to the pericardium 
and set up a purulent pericarditis. 

Lesions in Other Organs—The most serious danger of endo- 
carditis is embolism, Small ents of the fibrinous deposits 
are liable to be carried off into the Belnier! circulation, and in 
ulcerative cases fragments of the valves themselves may be so con- 
veyed. They are prone to lodge in the arteries of the spleen, 
ret ee and brain, forming hemorrhagic infarcts or metastatic 
al ing to the non-infective or infective character of 
the embolus. 


Chronic Endocarditis usually affects the valves of the heart 
and leads to the distortions of the valves constituting chronic 
valvular heart disease, Clinically, there are signs of disturbances, 
‘and eventually more or less complete failure of the circulation. 

Etiology —Chronic endocarditis may be merely the continuation 
of acute endocarditis, or it may occur as an insidious process, 
chronic from the outset. In the former group of cases the causes 
are, of course, those of acute endocarditis, and it ix particularly 
the rheumatic form that is likely to pass on to a chronic condition, 


The severer grades, or those commonly spoken of as malignant 
endocarditis, are usually fatal, though occasionally they may termi- 
nate by reparative overgrowth of fibrous tissue. The group of 
eases in which the disease is chronic from the start has much in 
common with arteriosclerosis and atheroma, as far as etiology is 
concerned. These cases occur more frequently in persons of 
advanced tue and in those whose occupation has been laborious, 
lc 


Chronic alcoholism, gout, lead-poisoning, syphilis, and diabetes are 
among the recognized causes. Not rarely the endocardial disease 
is secondary to the arteriosclerosis, and it may be directly due to 
it, resulting from the constant elevation of blood-pressure due to 

that disease, Laborious occupations act in a similar manner, 
Pathologic Anatomy—In brief, the changes that oceur in the 
endocardium are overgrowth of fibrous tissue, causing thickening 
with subsequent contraction and distortion of the valves. The 
are fiequently involved and become converted 
ds of a whitish color, and less frequently white 

¢ mural endocardium, 

ve found the characteristic a) oes 
tissue with occasionally, in ta earlier 
tissue. New-formed blood- 
issue, though frequently these 
vated), Subsequently other de- 
: area of thickening becomes mor 
en opaque and soft ; coagulation-necrosis 
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and fatty degeneration take place, and there may thas be formed 
beneath the endocardial surface a lesion somewhat resembling a 
minute abscess, This may rupture the endocardial surface, 
forming a so-called atheromatous Hes upon which fibrinous 
deposits may collect; or it may be slowly inspissated and con- 
verted into a calcareous patch. In cases in which acute endo- 
carditis with thrombotic deposits passes into chronic endocarditis 
the fibrinous masses of the surface may be rendered calcareous at 
the same time that the sclerotic processes are taking place in the 
valve. Subsequently the same degenerative changes and calcifi- 
cation may occur in the tissue of the valve itself, as are seen in 
the atheromatous form of the disease. In the late stages it is 
often quite impossible to determine whether the case began as an 
one endocarditis, a rae it was chronic dong us first. - 
he its of the valves are frequent! tly shorter 
and Sona as that they become ae cae an) ey may be 
curled upon themselves or drawn back and firmly adherent to the 
wall of the aorta, pulmonary artery, or the ventricular cavity. 
‘The individual segments may beagglutinated and united as a ring 
or diaph projecting from the valvular orifice. 

‘The valvular function is interfered with in two ways: first, 
obstruction may be offered to the outflow of blood by the rigid pro- 
jecting valves, a condition to which the term «enosis is applied ; 
or, on the other hand, the valves may be so distorted, shortened, 
bed i pecan ae thee are ie lange able to a and in- 

lency results. ¢ semilunar valves are particularly prone to 
be shortened and thickened and recurved, and Spent tie is 
therefore most likely to oceur, The mitral valve is frequently 
thickened and converted into a funnel-like formation by agglutina- 
tion of the of the anterior with those of the posterior segment, 
There may thus he merely a slit-like orifice (button-hole mitral), 
which oceasions it obstruction to the outflow of blood from the 
auricle. Somewhat similar changes are met with at the tricuspid 
valye. The pulmonary valve is rarely affected in later life, but is 
sometimes the seat of fetal endocarditis, leading to permanent 


al 
Ohanges in the Heart.—The valvular defects can be 
overcome in only one way—by increase of the power of the heart- 
musele, y is therefore the natural result. This affects 
first the cavity upon which excessive work falls as the result of 
the regurgitation of blood in cases of insufficiency, or as the result 
of the excessive strain placed upon the heart-wall to force the blood 
through the narrowed orifice in stenosis. ‘The amount of hyper- 
rea varies with the condition of the general health of the indi, 
and with the seriousness of the heart-lesion itself. When 
the general health ix good there is apt to be commensurate 
qnate hypertrophy, and when the lesion is not of sufficient gra 
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to interfere with the circulation in the coronary arteries, and the 
heart is therefore constantly supplied with a sufficiency of blood, 
hypertrophy is well maintained. Eventually as the result of con- 
tinued overwork and of continuously increasing embarrassment of 
the circulation or of intercurrent diseases, the heart-muscle suffers 
ay or fibroid degeneration, the cavities dilate, and the circulation 
fails. 


Changes in Other Organs.—The passive congestions result- 
ing from failure of the muscle of the heart are often extreme, and 
may lead to profound changes in varions organs, notably the lungs, 
liver, and kidneys. "These are discussed in the appropriate sections. 
Embolism is a not infrequent accident in chronic endocarditis, the 
emboli being parts of the valvular deposits or parts of thrombi in 
5 Sis Pioeibl Endocard d ch 

Pat lology.—Endocarditis, acute and chronic, 
leads to various disturbances of the circulation and of the general 
health. In acute endocarditis the lesions may become the center 
of dissemination of infectious material, and the disease may run 
its course with all the manifestations of an obscure septicemia. 
‘This is particularly true of the cases usually designated as malig- 
nant. Serious disturbance of the heart-action occurring in acute 
eases is sometimes difficult to explain, The lesions upon the 
valves may be seemingly very insignificant, and yet the heart may 
be very irregular in action and exceedingly weak. In purt this 
may be reflex and in part it is probably the result of associated 
disease of the myocardium. Some recent investigations, made 
according to modern methods, have shown the heart-muscle impli- 
cated more often than has been suspected. Acute myocarditis and 
diseases of the blood-vessels of the myocardium (thrombosis) have 
been discovered. 

In chronic endocarditis the disturbances of health are largely 
the result of mechanical disorders of the circulation. Tn 1: 

rt these are brought about by the valvular defects themselves, 
But in the later stages associated degencrations and weakness of 
the myocardium are of great importance. At any stage of the 
disease the state of the muscle determines the seriousness of 


isturbances of various sorts may occur in 
iperfect circulation. The respiratory ex- 
cases at least, is reduced, though the 
annot be taken as an index of the reduced 
yanosis is dependent upon stagnation of cir- 
d oxidation. The products of metal 


indieate the reduction in ox 
consumption of the proteids of ihe 
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body seems to be increased, but the explanation of this fact has 
not yet been satisfactorily determined. Some regard it as a con~ 
sequence of molecular necrosis due to insufficiency of the supply 
of oxygen. The exeretion of nitrogenous elements may, however, 
be reduced when transudates are forming. his is due to the 
storing up of metabolic products in the transudates. The urine 
may present albumin as a result of chronic congestion and seeond~ 
ary renal disease ; the hepatic functions are disturbed by jon 
and jaundice may result; and in the more severe instances hydro- 
bilinuria occurs, The condition of*the blood is of special inter- 
est. During periods of failing Poni pesisetion the concentration of 
the blood is increased or normal, and the number of blood-corpus- 
cles may be excessive, In part, at least, these conditions are 
explained by the ye that the corpuscles are retained in 
the peripheral of the circulation in greater measure than the 
fluid elements (see Polyeythemia). When the cardiac compensa~ 
tion is well maintained some anemia may be apparent, especially 
in cases of aortic disease. 


CIRCULATORY DISTURBANCES. 


Anemia of the heart-muscle may be part of a general 
anemia. It may occur in cases of narrowing or obstruction of 
the coronary arteries, and it may be the result of the re of 
pees effusions, When long continued it leads to fatty 

satel of the heart, but is itself of little consequence. 
lyperemia of the heart-muscle may occur when there is 
obstruction to the return of the blood to the right heart through 
its venous channels. It may be part of a general hyperemia in a 
failing compensation of valvular or muscular diseases of the heart. 
‘The heart-muscle assumes a dark-red color, and the veins are seen 
under the epicardium as dilated bluish vessels. 

Hemorrhages in the heart-muscle may result from ob- 
struction of the coronary arteries, when the hemorrhage assumes 
the form of an infarct. There may also be hemorrhages in cases 
of intense myocarditis or surrounding abscesses of the heart-mus- 
cle, and finally peaks or streaks of hemorrhagic infiltration may be 
seen between the muscle-fibers in persons who have died with 
some form of hemorrhagic diathesis, from sepsis, or from various 
intoxicants. 

DEGENERATIONS. 

‘generation, or cloudy swelling of the 
heart, was by Virchow as parenchymatous myocarditis. 
Tt is osentially a degenerative process and should be so described, 

it forms a not inconsiderable part of the pathologic changes 
ocourring in the heart in acute myocarditis, 

Etiology.—Thie immediate cause is infection. It is met with 
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in the course of diphtheria, typhoid fever, scarlet fever, rheuma- 
tism, and other infections. It may be that elevation of the tem- 

ture alone suffices to bring it about, and in these cases no 
Toubt abnormal substances resulting from disordered metabolism 
are the direct toxic agent, but as a rule it is the specific toxins of 
the infections that occasion the myocardial disease. Localized 
parenchymatous degeneration may be found in the heart-fibers ad- 
jacent to aveas of endocarditis or pericarditis, and doubtless the 
sane etiologic factors are at work in this as in more generalized 
instances. 

Pathologic Anatomy.—The changes are more marked in the left 
ventricle than elsewhere ; though any part of the heart may be 
affected. As a rule, parenchymatous degeneration oceurs as a 
diffuse process, but there may be only limited areas here and 
there. The myocardium becomes pale in color and often has a 
turbid appearance ; it is softer than normal, the heart-walls are 
usually flubby, and the cavities somewhat dilated. Microscop- 
ically, the fibers are found to be filled with fine granules of albu- 
minous nature, which may completely obscure the striations and 
even the nnelei, but wbich may be cleared up by the addition of 
acetic acid, Multiplication of the nuclei and round-cell infiltra~ 
tion of the intermuscular connective tissue may be observed, hut 
these are inflammatory changes rather than degenerative, and are 
not, therefore, strictly a part of the disease in question. Paren- 
chymatous degeneration may be complicated by a form of hyaline 
degeneration, the affected fibers becoming converted into eylin-_ 
ders of waxy appearance. When cloudy swelling persists fatty 
degeneration is often the terminal change. 

loid degeneration results from the causes which induce 
amyloid disease in other organs. It is not infrequently found in 
minute areas here and there, but only rarely has it been seen as a 
widespread process affecting the connective tissue between the 
muscle-fibers and beneath the endocardium and pericardium, In 
such eases the same wax-like appearance is seen as in the liver or 
meas and the characteristic reaction with iodin may be demon- 
strated, 

Hyaline degeneration is sometimes astociated with amy- 
loi ci ise to a glassy or waxy transformation of the con- 
nective ti is usually seen in small areas, but may be quite 
widespread. 1a form of hyaline disease of the 

rring in typhoid and other infec- 
heart-muscle as well as the muscles 

a usually associated with parench: 
matous de; vd areas, Microscopically 
there ms en smal globular areas embedded 
in the the fiber showing the appearances 
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Fatty infiltration, or obesitas cordis, is but an increase 
of the normal condition. In the normal heart there is a certain 
amount of fatty deposit beneath the epicardium, se arp in the 
furrows and along the lines of the blood-vessels. In disease this 
may become enormously increased and there may be penetration 
of the adipose tissue into the wall of the heart between the mus- 
cle-fibers, sometimes as far as the subendocardial fibrous layer. 

Etiology.—The causes are those which induce general obesity. 
‘Thus, it may be the consequence of an hereditary tendency or 

lentary habits, with overeating and drinking ; it is more com- 
mon in advanced years than in early life. Wery frequently it is 
met with in women who have grown stout at the menopause ; 
sometimes, however, considerable deposit about the heart may 
occur in persons otherwise presenting no tendency to fatness. 

Pathologic Anatomy.—The adipose tissue beneath the visceral 
perenne may be slightly increased in amount, or the heart may 

embedded within an enormous deposit of fat, which may involve 
not alone the epicardium, but the parietal layer and the medias- 


tinum as well. On section hell as heart-wall, trabecule of 
sie tissue may be seen passing through the heart’s substance, 

sometimes subendocardial deposits may be seen as a uniform 
infiltration beneath the endocardium or as localized deposits pro- 
iets into the heart beneath the endocardium, Mewcepcaly 


infiltration presents the ordinary appearances of adipose ce 
lying between the heart-musele fibers (Fig. 164). The fibers 
Ives are not involved ; but they may become atrophic from 


Foo, 164. —Falty Inilitmtion of the from a section through the wall of the right 
warlote (lsramwell). 


pect in such instances present a more yellowish or brown- 
color than normal, and microscopically show an abundance of 





; jon. at A 
terminal condition in arterial sclerosis ikea 


the most extreme 
OF the cases whi 


Amon; 





DISEASES OF THE CIRCULATORY SYSTEM. 363 


fatty change. The nature of the granules and droplets within the 
fibers is well demonstrated by treating the section with osmic acid, 
when the fit-droplets become intensely black. 


Ssspons 


Fic. 165,—Fatty degeneration of the heart in u case of pernicious anemia: some of the 
fibers in the lower part of tho Illustration are norinal (Bireh-Eirsehfeld). 


Associated Conditions. —In cases of coronary sclerosis, or valvu- 
lar heart disease with failure of compensation, fatty degeneration 
is rarely the sole pathologic condition. As a rule, fibroid myo- 
carditis accompanies it, and the latter may be the more extensive 
and important condition of the two. Fatty infiltration is often 
met with as an associated condition, and may be the direct cause 
of the degeneration by the pressure exerted upon heart-musele 
fibers by the infiltrating fat. Rupture of the heart may occur in 
cases in which fatty degeneration affects localized areas, as is often 


the case near the apex of the heart. 


Fra. 1f6.—Marked general sexmentation with great diustasts of the pieces ; x 120 (from 
American Journal of the Medical Sciences) (Hektoen). 


Segmentation of the Fibers.—This is an interesting con- 
dition occasionally observed, especially in cases in which suddux 
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may occur in connection with penetrating endocardial lesions or in 
association with pericarditis. More frequently the infection takes 
place through the coronary circulation, and the metastatic abscesses 
of the heart are but a part of a gencral pyemie disease (Fig. 167), 


Fig. 167-—Embolic al of the anyocardium (Karg and Schmor!), 


This occurs in cases of puerperal sepsis, in osteomyelitis, and other 
intensely septic diseases, but particularly in cases of malignant 
endocarditis. 

Pathologic Anatomy.—When the infectious emboli are large a 
single abscess or a few abscesses result, while in cases of finely 
disseminated infectious ‘icles the heart-substance may be 
studded with innumerable suppurating points. These are more 
common in the left ventricle and in the anterior wall than else- 
where. At first the lesion may present itself as a minute, hemor- 
rhagie, or neerotic area, but soon the focus softens and forms a 
purulent collection, In size the abscesses vary from the merest 
points to cavities the size of a cherry, and as much as an ounce of 
pus has been removed from a single cavity, Perforation may take 
place into the heart itself, and acute cardiac aneurysm or even 
rupture of the heart may ensue. On the other hand, the abscess 
may discharge into the pericardial sac, or without such rupture 
may set up purulent pericarditis. Occasionally the pus becomes in- 
spissated and fibrous overgrowth causes its complete encapsulation, 
‘or finally the area may he rendered calcareous. Such terminations, 
however, are rare, the patient usually perishing of i 
a= aga part of which the abscesses in the heart oc 

n suppurative myocarditis occurring from extension in conse- 
quence of malignant endocarditis communicating sinuses may be 
established hetween the chambers of the heart. 

Acute diffuse myocarditis occurs in various forms of infec~ 
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tious fevers. It was first recognized in typhoid fever, but is more 
common in diphtheria and scarlet fever, and is met with in acute 
rheumatism, puerperal septicemia, and various other infections. 
It is most likely that the toxins of the infectious diseases named 
are the immediate causes, and not the specific bacteria themselves. 
The process may be entirely diffuse, but in most cases the left 
ventricle is more seriously involyed than other parts, and often 
there are merely localized areas of myocarditis scattered about in 
yarious parts of the ventricular wall, 

Pathologic Anatomy.—The affected heart-muscle is soft and 
often distinctly friable. In the earlier stages there may be spots 
of hemorrhagic infiltration, but as a rule the color is rather Tighter 
than that of the normal organ. It may be noticeable that the 
bundles of fibers easily separate from one another. The cavities of 
the heart are frequently dilated, particularly the left ventricle. 

Microscopically the important changes are diffuse infiltration of 
round cells in the connective tissue between the muscle-fibers (Fig. 
168), and proliferation of the connective tissue itself, with forma~ 


Fig, 1&—Acute diitave myocarditis, 


tion of rounded or spindle-shaped fibroblastic cells, There is no 
tendeney to supp n. The blood-vessels are usually somewhat 
distended with ble nd there may be distinct proliferative thick- 
Degenerative changes of the musele-fibers 
absent, and it is most probable that 
a toxie degeneration of the musele- 
infiltration and proliferation are 
egeneration. The fibers 
ions are indistinet; occasionally 
sometimes the segmentation to 
ted of late, Proliferation 
fibers is frequent, and the 


sometimes observed, 
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Results.—Under entirely favorable conditions acute, diffuse, 
and non-suppurative myocarditis usually terminates in complete 
resolution, It is, however, quite likely that the proliferative 
changes noted in the intermuscular connective tissue often ad~ 
vance to complete organization and formation of localized areas 
of sclerosis, Death from dilatation of the cavities and cardiac 
failure is not uncommon. 

Chr itis, or fibrous myocarditis, like the acute 
form, may be diffuse or localized, though in this case the cireum- 
soribed form is the more common. 

Etiology.—It is not unlikely that many cases are consequent 
upon acute diffuse myocarditis, as has been already suggested, 
Tn such eases the myocarditis may be looked upon as a Be 
mary affection. More commonly the process is secondary, and is 
dependent upon primary disease of the coronary arteries or dis 
turbances of the circulation in the coronary arteries. It is there- 
fore vory common to find areas of selerosis In eases of atheroma of 
the coronary arteries or in valvular disease of the heart in which 
the coronary circulation has finally become deficient. Among the 
remote antecedent causes are the conditions which are prone to 
oceasion arteriosclerosis, such as old age, alcohol, gout, syphilis, 
and the like. The connection between the arterial disease and the 
resulting Ls Bava sclerosis has been the subject of considerable 
dispute, No doubt, in some instances, the circumscribed areas of 
fibrous overgrowth met with in the distribution of branches of the 
coronary artery represent the scars of healed infarctions. In other 
cases, however, it would seem more likely that a slow degenerative 
change with gradual overgrowth of the connective tissue occurs in 
consequence of the disturbed circulation through the damaged 
coronary vessels, and it has been urged that in these instances the 
fibroid disease of the heart is di rative, and not in reality an 
inflammatory process at all. Diffuse sclerosis may be associated 
with hypertrophy in eases of valvular disease and other conditions 


causing cardiac ea pea 

Localized myocarditis with fibroid overgrowth is very com- 
monly met with at the tips of the papillary museles in association 
with chronic endocarditis and disease of the chorde tendinex. 

Superticial myocarditis of a fibroid character may be seen 

the pericardium or endocardiam which has been thick- 
ened by chronic inflammation. 

Pathologic Anatomy.—The characteristic change is the forma- 
tion of sclerotic areas in the musele-substance. These appear 
either as more or less i lar spots, or as streaks or lines running 
in the direction of the fibers of the heart. ‘They are most_com- 
mon in the anterior wall of the left ventricle, near the apex, in the 
Septeon aod at the tips of the sepillary muscles ; but the entire 

of the heart may be involved and thickening of the walls 
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may result. The impediment offered to the muscle af the heart 
by the intermuscular sclerosis may lead to true hypertrophy, but 
more commonly there is degeneration of the fibers in uence 
of the pressure of the new-formed tissue, and yellowish areas of 
degeneration are frequently observed. 
‘ieroscopically the diseased areas are found to consist of more 


t 
Tho. 400-—Boge of an aren of Abeoos mretantie, ene replacement of the fibers by 


or less well-organized connective tissue lying between the musele- 


fibers and pressing them far apart, or taking the place of atrophic 
musele-fibers (Figs. 169 and 170). 


_ portions show the earlier 
I infiltration and proliferation of the connective 
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tissue being the important features (Fig. 171). As a rule, how- 
ever, the diseased areas are found in a completely organized con- 


Fro, 171-—Endonirocaniitis, showing, a, thickened endocardium : b bands of Ae. 
Spore von interatigial tulitration of round cells and proiiferated ‘connective teste 


dition. The muscle-fibers themselves suffer granular and fatty 
Cag and not infrequently distinct vacuolization is ob- 
served, 

Results.—In cases in which a considerable area of chronic 
myocarditis is developed, as is not uncommonly observtd at the 
apex in consequence of thrombotic or embolic obstruction of the 
anterior coronary artery, an ancurysm of the heart may result 
from gradual stretching of the fibroid area. Tn cases in which the 
process is diffuse the heart-muscle may at first undergo hyper- 
trophy in consequence of the excessive labor imposed upon it, but 
eventually degeneration from pressure upon the fibers gains the 
ascendency, dilatation of the cavities ensues, und general failure 
of the circulation is the terminal result. 

It is mot unusual to find diffuse arteriosclerosis and fibroid 
disease of other organs associated with chronic myocarditis. In 
stich cases the antecedent cause is the arterial disease, which in 
turn may be dependent upon some systemic disorder. 





TEXT-BOOK OF PATHOLOGY. 


NYPOPLASIA AND ATROPHY. 


asia of the heart is a congenital condition in which 
the heart is insufficiently devel and remains uw 
throughout life. This condition 1s frequently associated with 
hypoplasia of the aorta and other large vessels, and sometimes 
with a similar condition of the generative organs. Persons hay- 
ing a predisposition to tuberculosis and women who develop 
chlorosis not rarely present the conditions referred to. These in- 
dividuals are often of delicate structure, with feeble or unstable 
circulation, and, in the case of males, of effeminate nature and 
appearance, The heart is small in size, and, as a rule, uniform: 
affected in all parts. The epicardium may be somewhat wrinkl 
and this condition, no doubt, has often led to the description of 
cases of this sort as instances of atrophy, 

Atrophy of the heart is usually described as occurring in 
two varieties, simple and brown atrophy. It is very doubtful, how 
ever, if simple atrophy ever occurs. Many of the cases so desig~ 
nated were doubtless hypoplasiw, and other cases probably brown 
atrophies. 

Btiology.—A trophy of the heart usually occurs in persons of 
advanced age; but is occasionally met with in the young. It 

results from simple senility, or from 
various cachectic or wasting diseases, 
such as tuberculosis, carcinoma, and 
the like. 

Pathologic Anatomy.—The heart 
is small in size, sometimes weighil 
but a third or fourth of its no) 
weight. The capsule, or epicardium, 
is wrinkled, A | may he somewhat 
thickened by fibrous-tissue over- 
growth or by fatty or mucoid change, 


Fin. 17—Brown atrophy of 
the heart-muncle, 
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Microscopically the fibers are found smaller than normal, and 
contain excess of pigment. The latter is brownish or black, and 
at first situated at the poles of the muscle-nuclei (Fig. 173). Later 
the whole fiber may be sraibeny amen Sometimes the mus- 
cle-fiber is converted into a hollow sheath, containing scattered 

igment-granules and more or less fragmented nuclei, Complete 
Aeseastion of the fiber may lead to the apparent occurrence of 
pigment between the muscle-fibers. The pigment does not eon- 
tain iron, and seems to be a derivative of the albuminous con- 
stituents of the fibers, 

Localized atrophy of the fibers may occur around areas of 
disease of the heart-muscle, such as foci of myocanditis, tubercles, 
gummata, ete. The fibers present the same appearances as those 
just deseribed. 

Pathologic Physiology.—Atrophy of the heart-muscle does not 
often occasion striking results or symptoms, as the process is in 
most eases commensurate with the general emaciation and de- 
creased demand. Occasionally irregular action of the heart is 
noted, and sudden death has sometimes occurred, 


HYPERTROPHY AND DILATATION. 
Hypertrophy and dilatation are usually associated and result from 


the same causes, the degree of hypertrophy or of dilatation present 
in a given case depending upon the suddenness of action or the 
intensity of the eause, and upon the state of the heart itself. A 
sudden strain may cause immediate dilatation ; repeated strains of 
less mceeiey cause hypertrophy in a well-nourished heart, or in- 


creasing dilatation in one the seat of myocardial weakness or 
degeneration. 

.—The influence of valvular diseases (7. r.) of the heart 
in developing hypertrophy has been sufficiently discussed. Vari- 
ous other causes may lead to overwork or cardiac strain, and occa- 
sion hypertrophy or dilatation. We may classify the causes in 
accordance with their operation upon one or the other, or both 
ventricles, 

Causes Acting on the Left Ventricle.—All forms of arterial 
disease, but especially diffuse arteriosclerosis, increase the work of 
the left ventricle notably, and may cause marked changes in it, 
Aneurysms of the aorta, however, have surprisingly little eflect. 
Chronic Bright's disease, especially the interstitial form, is a well- 
known cause. It probably acts in several ways: partly by the 
associated arterial pce ly by vascular contraction due to 

yy the direct stimulation of cardi 
xcessive exercise or laborions ocen- 
(mining, blacksmithing, etc.) may act upon the whole 
but especially upon the left ventricle. 
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Causes Acting on the Right Ventricle—Diseases of the 
lungs and pleura, such as Spares fibroid phthisis, and pleural 
synechive, ad frequent causes of hypertrophy and dilatation of the 

t ventricle. 
Causes Acting on the Heart as a Whole.—General fune- 
tional overstimulation may cause uniform enlargement of the 

in. This may be seen in cases of hysteria, exophthalmic 
goiter, and other diseases in which the overaction is due to ner- 
vous influences. Excessive eating and drinking affect the left more 
than the right ventricle, but influence hoth sides to some extent, 
Habitual, excessive beer-drinking is most striking in its effects, 
and doubtless acts through the constantly recurring overdistention 
of the blood-vessels, as well as through the excess of nutriment 
and direct stimulus conveyed to the organ. Pericardial adhesions 
may occasion continuous overaction of both ventricles. 

‘Any of the causes named may occasion brectrepy, or dilata~ 
tion, or both. The degree of hypertrophy is dependent upon the 

vious integrity of the heart-muscle, the state of the general 
health, and the manner of action of the cause, Sudden strains 
are more likely to cause dilatation, and pure dilatation may result 
if the muscle of the heart is degenerated. This is illustrated by 
cases of acute dilatation of the heart in the course of infectious 
fevers, 

Pathologie Anatomy.—Four forms of enlargement of the heart 
may be distinguished. First, the walls are thickened, and the 
cavities are smaller than normal; this is known as concentric 
hypertrophy, but it is likely that the decreased size of the cavities 
is due to post-mortem contraction ; second, hypertrophy of the 

rmal cavities is spoken of as simple hypertrophy 3 
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appropriate. Weights of from 500 to 800 g. are not infrequent, 
ae may be pally exceeded, Stokes recorded a case in ach 
the weight was 1980 g. 

Pathologic Physiology and Results.—Hypertrophy is a rel- 
ative process which serves to counterbalance the valvular or 


4 


Fis. 174.—Hypertrophy of the left ventricle (Ztegler). 


other impediments to the circulation. Occasionally there may be 
excessive hypertrophy, but, as a rule, it is merely sufficient to 
maintain the circulation under ordinary conditions with less re- 
serve power than is met with in health. In consequence valvular 
lesions or arteriosclerosis may occasion no symptoms for a long 
time, provided the individual leads a quict life. Eventually, 
however, when intercurrent diseases have determined cardiac 
weakness, or when the impediment to the circulation has grown 

ively to an excessive degree, dilatation ensues and fail- 
ure of the circulation is the consequence. When the left ventri- 
cle is at fault congestion of the pulmonary system occurs, and 
edema, hemorrhage from the lungs, or thrombosis with infarction 
of the lungs may take place. When the right ventricle fails 
general systemic congestion, cyanosis, and dropsy are the conse- 


Hence. 
3. Great hypertrophy, while it results from arterial disease, very 
frequently reacts upon the arteries and increases existing arterial 
disease, or occasions arterial disease when it has not previously 
existed. ‘This is due to the increased force with which the blood 
is projected from the ventricular cavity and the increased dis- 
tention which the arteries suffer in consequence. 
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ANEURYSM. 


Aneurysm of the heart is a rare condition. It is usually found 
in the anterior wall of the left ventricle, near the apex, but im: 
affect any purt of the auricles or ventricles. Sometimes it is di 





| 
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severe strain of a normal heart, bax! as a rule, it occurs when 
there is myocardial disease. My: ‘ia cordis, fatty degenera~ 
tion, malignant endocarditis, and abscess are the ouditaoae most 
likely to occasion rupture. 


INFECTIOUS DISEASES. 


Tuberculosis may occur in the form of acute miliary tuber- 
culosis, affecting either the endocardium, myocardium, or peri- 
cardium; while caseous tubercles result from extension of tuber- 
cular adenitis from the anterior or middle mediastinum. 

Syphilis ix rare, but may occur in the form of gamma or of 
diffuse infiltration, Gummata may lie immediately beneath the 
pericardium or endocardium, and after softening by degeneration 
may rupture on the surface. 

may involve the heart by extension from the 
mediastinum or by embolism. White or grayish nodules are 
formed, anil subsequently degenerate. 


NEW GROWTHS AND PARASITES. 


Primary tumors of the heart are extremely mre. Sarcoma, 
fibroma, lipoma, myxoma, and myoma have been met with, and 
usually oceur in the form of wart-like growths projecting into the 
cavities beneath the endocardium. Organized pediculated thrombi 
have frequently been mistaken for tumors. 

Secondary are more common. Sarcomata of the 
mediastinum may involve the pericardium, or even the heart-wall, 
by direct extension, while secondary carcinomata and sarcomata 
my affect the myocardium by metastasis. In the latter instances 
nodular formations are seen embedded in the heart-muscle, 

Parasites.—Echinococeus eysts are occasionally seen beneath 
the endocardium or pericardium, and may rupture into the cavities 
of the heart, with resulting embolism. “The cysticerci of Tienia 
solium and of Tenia ae have occurred in man, but are more 
common in animals. The larval Pentastomum denticulatum is a 
rare parasite of the heart. 


THE PERICARDIUM. 


‘The pericardium is a membranous sac enclosing the heart and 
the root of the blood-vessels, It is composed of a fibrous 
outer layer, and is lined within by flat endothelial cells, Normally 
it ins from 5 to 50 ce, of clear serous liquid. 

Partial or complete absence of the pericardium is sometimes 
seen, especially in cases of ectopia of the heart. Occasionally 
diverticula are present congenitally, 





376 TEXT-BOOK OF PATHOLOGY. 


CIRCULATORY DISTURBANCES. 


Hyperemia of the pericardium may occur in valvular heart- 
disease or in cases of tumor or aneurysm causing intrathoracic 
pressure. 

H es.—Extreme passive congestion with ecchy- 
motic hemorrhages is found post-mortem in cases of death from 
asphyxia. Small punctate hemorrhages are also occasioned by 
various infections diseases and by certain poisons, as phosphoras. 
They are also seen in pernicious anemia, scurvy, purpura, and 
other blood diseases, 

Hemopericardium is a term applicd to accumulation of 
blood in the pericardial sac, It may result from rupture of the 
heart or of aneurysms of the aorta, pulmonary artery, or coronary 
arteries. The serous effusion of inflammatory conditions of the 
pericardium may sometimes contain considerable blood which has 
escaped trom the small blood-vessels in the inflammatory tissue, 
This is more common in inflammatory effusions of the pericardium 
than of other serous membranes, and is particularly true of tuber~ 
culous and cancerous cases. ‘ 

Hydropericardium, or dropsy of the pericardium, may oceur 
when passive congestion is continued, or as a part of a general 
a Occasionally the liquid is milky (ehylous pees eey 

lium). p 


INFLAMMATION, 


Inflammation of the pericardium, or pericarditis, is 
the most important pathologic process affecting this part of the 
body. 

Bilology.—Pericardial inflammations may be primary or see- 
ondary. In the former the irritants are conveyed to the pericar- 
dium through the blood, while in the latter the inflammation 
results from extension. Primary pericarditis occurs in association 
with various infections diseases, notably acute rheumatism, scarlet 
fever, small-pox, influenza, and intense septic infections, It is 
also met with in the course of nephritis, either acute or chronic. 

lary “arditis result from extension of inflammation 
from the pleura, the lung, the mediastinal glands, the sternum, the 
esophagus, and stomach, rom the heart itself. 


hylocoeci, to- 
ene found. 
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pericarditis is a dulness or lusterless condition of the surface of 
the membrane. Somewhat later distinct granulations, or a thin 
coating of fibrin, appear upon the surface, and this may increase 
until the deposit has a notable thickness, The movements of the 
heart may give the latter a marked roughness or rngosity, and the 
term applied by older writers, cor villosum, is not inappropriate 





ra. 176.—Acute pericarditis (Bramwell). 


Fig. 176). Microscopically there is seen a deposit of granular or 
ibrillar fibrin upon surface, whilst the endothelial cells are 
loosened and partly degenerated, and the subendothelial tissues 
are infiltrated with round cells. The blood-vessels are generally 
widely dilated, and punctiform hemorrhages may be observed, 
Serofibrinous Pericarditis—The pericardial exudate rarely 
remains purely fibrinons in character, Usually there is seen some 
serous outpouring, and the sac becomes distended with more or 
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less ee ee soos a uid, in which flakes of ees i 
suspended. In such eases the fibrinous deposit is gene’ light. 
Later the fluid may be reabsorbed, leaving a Sate ibrinows 
pericarditis. 

Purulent pericarditis, or pyopericardium, may begin as a 
fibrinous or serofibrinous process, or it may assume the suppura- 
tive form from the very start. In these cases the cause of the 
pericarditis is usually some intense general infection, as in puer- 
peral pyemia and septicemia, or it may be a local infection, as in 
eases in which an esophageal or gastric ulceration has ruptured 
into the pericardium, or in which a caseous tubercular focus or 
purulent pleurisy has found a similar discharge. The pericardial 
sac is filled with more or less purulent or seropurulent liquid, and 
the pericardium itself is covered with fibrinopurulent exudate. 
‘The superficial layers of the myocardium are frequently involved 
by inflammatory edema, myocarditis, or fatty degeneration. 

Hemorrhagic pericarditis is met with in individuals of low 
vitality and in persons suffering from scurvy, purpura, and similar 
affections. Pericarditis accompanying tuberculosis or cancer of 
the pericardium is specially prone to assume a SeSebe a type. 
Usnally the exudate is serous, but distinctly colored with blood ; 
sometimes it is almost completely hemorrhagic. 

Terminations of Acute Pericarditis.—Any of the forms deseribed 
may persist for a considerable length of time without change, but 
usually certain alterations are noted, In the fibrinous variety, or 
in the serofibrinous form, after the liquid has been reabso: the 
visceral and the parietal pericardium lie in contact and are aggluti- 
nated by the exudate. Gradually the inflammatory processes 
beneath the fibrinous exudate extend into the fibrinous coating ; 
connective-tissue hyperplasia and new formation of blood-vesse 
follow, and granulation-tissue unites the adjacent layers of pericar- 
dium. At the same time the fibrinous exudate is reabsorbed and 


ers are kept apart by pene 


ax of inflammation gradually 
| fibrous tissue, and there remain w 
ie spots, often spoken of as 
of the fibrinous exudate re- 
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and by the subsequent adhesion of the two layers of the sac. In 
other cases gradual inspissation of the takes place and the 
cheesy residue may remain or eventually become calcareous. 


Waa, 177.— Adhesive h a 
porlonrditis, shewtog Soctertepees, with now blood-yeasels extending 


uno 6 (I 


Associated Conditions—While, on the one hand, pericarditis 
often follows inflammatory processes in the surrounding parts, it, 


Cy? , 
F1o. 178 —New blood-vemsels and fibroblastlo cells In a beginning adhesion of tho 
pericardial layers 
‘on the other not infrequently occasions disease of the adja- 
cent structures. most cases of severe acute pericarditis there 
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is some associated inflammation of the mediastinal structures and 
of the pleura contiguous to the pericardium, Cases which termi- 
nate with the formation of fibrous adhesions within the pericardial 
sac usually present, also, mediastinal and pleural adhesions with 
the external surface of the pericardium ( pericarditis interna et 
ames Myocarditis extending to a depth of 1 or 2 mm, is seen 
in nearly every case of pericarditis. In cases in which considerable 
pericardial exudate is present the heart-musele is pressed upon and 
unpeded in function, so that venous congestions are commonly 
observed. Adhesive pericarditis leads to hypertrophy and, later, 
dilatation of the chambers of the heart. 


INFECTIOUS DISEASES. 

Tuberculosis of the pericardium may result from the exten- 
sion of pulmonary or pleural tuberculosis, or of tubercular affec- 
tions of the risdiastioal glands, More rarely direct infection may 
occur through the medium of the circulation, Miliary tubercles 
are formed in the subserous and serous layers of the membrane, 
while the surface is covered with fibrinous exudation. ‘The attend~ 
ant pericarditis may be entirely fibrinous and the tubercles may 
be hidden from view by a thick deposit. In other cases there is 
serous or hemorrhagic or purulent exudation, the latter especially 
in cases in which caseous vomier have ruptured into the pericar- 
dial sac. Tuberculous pericarditis may terminate by ual ab- 
sorption of the exudate and fibrous adhesion, sometimes with 
calcareous infiltration. In other cases the necrotic and destructive 
changes characteristic of tuberculous processes elsewhere gain the 
ascendency, and the disease proves fatal by the seriousness of the 
cardiac involvement. 

Syphilis is an extremely rare condition. Certain indurative 
changes in the pericardium have, however, been met with in asso- 
ciation with syphilis of the heart. 

Actinomycosis may result from extension of actinomycosis 
of the mediastinum or of the lungs. 


TUMORS AND PARASITES. 


Primary tumors, such as lipoma and fibroma, are extremely 
rare. Secondary carcinoma and sarcoma are more frequent. 
They result from similar growths in neighboring structures. 
Hydatid cysts and eysticerci are cecaaionlls met with. 


PNEUMOPERICARDIUM. 


P d * pericardium) may result from 
perforat ‘the s ture of the ribs or from pene- 
tration of foreign bod n the esophagus into the pericar- 
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dium. Tt also results from rupture of ic or esophageal uloers, 
and a certain amount of gaseous accum n complicates purulent 
pericarditis when the exudate undergoes decomposition. The 
association of air and pus (pnewmopyopericardium) more often 
results from secondary purulent inflammation after the develop- 
ment of pneumopericardium., 


THE ARTERIES. 


Anatomic Considerations.—The arteries and veins consist 
of three coats, called, peapestely, the intima, or inner coat, the 
media, or middle coat, an: adventitia, or external coat, The 
intima consists of a layer of endothelial Tining-cells, below which 
there is a thick fibrous layer and then an elastic membrane. The 
middle coat consists of smooth muscle-fibers, while the outer coat 
is composed of the fibro-elastic tissue. Small blood-vessels, the 
vasa wasorum, ramify through the adventitia and media, but the 
intima is avascular. 

CONGENITAL DEFECTS. 


Certain defects of distribution and of origin of the larger 
trunks have been referred to in the discussion of congenital defects 
of the heart. Very commonly there are anomalies in the arrange- 
ment of the peripheral branches, but these are of merely anatom- 
ical interest. 

—A condition of importance is congenital small- 
ness, or hypoplasia, This may affect the aorta and larger vessels 
with the heart, or it may be confined to the blood-vesels, 


the heart peice normal. Vascular hypoplasia has been especially 


met with in girls, and also oceurs in persons of tubercu- 
lous habit. ‘The aorta is sometimes so small that it barely admits 
the little finger, and the walls are usually correspondingly decreased 
in thickness. Decided elasticity of the coats of the vessels may 
be observed. 

HYPERTROPHY. 


This occurs when # collateral circulation is established in con- 
sequence of obstruction of an artery. Similarly in the new for- 
mation of tissue the blood-veasels first formed are delicate vaseu- 
lar channels, which peecnenly hypertrophy and are converted 
into well-developed arterioles, In this case there is a uniform 
overgrowth of each of the component parts of the blood-vessel, 
and not 4 mere hyperplasia of one or another coat. 


ATROPHY. 


Atrophy may occur in a part which is undergoing general 
atrophy, or in consequence of pressure and anemia of certain 
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areas. Degeneration of the walls usually takes place in such 
cases, and the conditions are therefore more properly considered 
among degenerations. 


DEGENERATIONS. 


Te eiasslella cea esr Fatty dege 
muscl ls undergo fatty degeneration. Fatty neration 
may oceasion rupture of the blood-vessels, or calcareous infiltra- 
tion may ensue, 

is infiltration is the common termination of athe- 
roma, but sometimes calcification of the intima or media, or even 
of the entire wall of the vessel, may be observed without arterio- 
sclerosis, The process is most common in the intima and media, 
and, aside from the instances in which it is a part of atheroma, it 
may occur in consequence of circulatory disturbances, or as the 
result of bone-disease, with destruction of osseous tissue and sur- 
charge of the blood with earthy salts, 

Hyaline degeneration is a condition, the nature and uniform 
character of which remain in doubt, A form of hyaline ene 
tion is very common in the hyperplastic tissue of arteriosclerosis, 
and is generally the first evidence of beginning degeneration. It 
is met with in small blood-vessels which are obstructed by thrombi, 
or which are subjected to destructive pressure by inflammatory 
new growths or other causes. Not infrequently it is due to infec- 
tious fevers or intoxications, and in these cases the small arteries 


of the vessel is involved, and pre+ 
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sents the characteristic appearances of the disease, Amyloid disease 
ig sometimes found in the intima of the larger blood-vessels, oecur- 
ring in small linear or punctate areas, scarcely to be recog~ 
nized excepting by chemical tests. 


INFLAMMATION. 


Inflammation of the arteries may affect the inner, the middle, 
or the outer coat, and in a strict anatomical sense the terms 
endarteritis, mesurteritis, and peri-urteritis are justified ; but, as a 
rule, all three coats are more or less involyed at the same time, 
and no practical distinction can be drawn. There may be acute 
or chronic inflammation. 


Acute Arteritis. 


Acute arteritis may be of two kinds: « suppurative, or necrotic, 
form, and a productive form. 

Acute suppurative arteritis occurs in the arteries travers- 
ing areas of suppurative inflammation, and results from the exten- 
sion of the suppurative process. It may also occur in consequence 
of the ent of int emboli or as a result of infection of 
thrombi within the vessels. 


When the process extends from without, the adventitia and 
then the media are infiltrated with round cells,and in cases of 
some of the Le vessels there may be visible points or collec~ 


tions of pus. The process may extend as deeply as the intima, 
and may completely perforate the wall of the vessel, leading to 
hemorrhage. The intima itself is not directly involved by the 
suppurative process from the lack of independent blood-supply, 
but the emigrated leukocytes may infiltrate it, and degenerative 
changes are common in the endothelium. Where the 

begins by infection within, as through softened thrombi or infectious 
‘aba there ix first necrotic or degenerative destruction of the 
intima, and subsequently infiltration of the media and adventitia 
with emigrated round cells. 

A form of infectious arteritis resembling malignant endocarditis 
has been observed in association with that condition in a few 
instances. Ulcerated patches are seen in the intima of the aorta, 
a acute aneurysmal dilatation or even perforation has been met 
wi 


Acute productive arteritis is most commonly the result 
of tissue-changes surrounding the arteries, and is therefore con- 
stantly met with in diseases of organs leading to overgrowth 
of connective tissue, The condition is chronic rather than acute 
in such instances, Acute productive arteritis occurs as a conse- 

thrombosis within the blood-vessels when the latter are 
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not infeeted. The term thrombo-arteritis has been applied to these 
cases. It is by thrombo-arteritis that wounds of vessels are closed 
and the lumen of the blood-vessels at the point of ligation perma- 
nently obliterated. 

changes affect mainly the intima and the adventitia, both 
of which coats are densely infiltrated with round cells. The 
thrombus, which was the original cause of the arteritis, or which 
has resulted from the arteritis, becomes similarly infiltrated with 
round cells, and as the process advances is found to be penetrated 
by fibroblastic cells, which probably take origin from proliferation 
of the endothelial-lining cells or from other connectiye-tissue cells 
in the walls of the vessels. New blood-vessels spring from the 
vasa vasorum and penetrate the thrombus, and a lesser number of 
new vessels may enter the thrombus directly from the lumen of 
the occluded vessel itself (see Fig. 7). The process of organization 
takes place as in the serous surfaces generally, and, as new connec- 
tive tissue is formed, the thrombus is gradually removed and the 
lumen of the vessel may become completely obliterated. Less ex- 
tensive involvement of the vessel may lead to the formation of 
bands of adhesion passing from one side of the vessel to the other, 
and causing considerable deformity and distortion. In other eases 
there may be merely thickening of the intima as a final result, the 
thrombus having been washed away or absorbed. The media 


usually takes very little part in the proccss, being merely infil- 
y er 2 


trated with round cells, but the entire wall of the vessel may 
become fibroid in the terminal stages and the separate coats may 
be indistinguishable, 


Peri-arteritis Nodosa.—Under this name has been described a form 
of productive inflammation of the adventitia leading to the formation of 
fibrous nodules. In some of these eases there is no doubt a different path- 
ology, a8 in the instances in which the intima has been found to protrude 
in a hernious manner through defects in the media, but in most eases the 
disease is x productive peri-arteritis (see also under Aneurysm), 


Arteriosclerosis. 


iologic process of old 
ife in most persons, 
more extreme grades of its 
y of causes, among which cer- 
syphilis, gout, chronic aleohglism, 
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and chronic nephritis, are prominent. An important cause is 
muscular exertion, and it is not uncommon to find marked in- 
stances in persons whose life or occupation has subjected them to 
unusual muscular strain, Cacheetic conditions of various kinds 
may play a part, as in eases of carcinoma, tuberculosis, or inani- 
tion; and sometimes the chronic arterial disease follows after 
ucute infections, such as rheumatism, searlet fever, typhoid fever, 
and the like. 

Pathogenesis.—Not a little difference of opinion has existed in 

nd to the manner in which the recognized causes of arterio- 

lerosis operate. At first it was rally maintained that the 
infectious and toxic agencies directly irritate the inner lining of 
the blood-vessels and produce inflammatory thickening. This 
view has, however, been quite generally abandoned, and it now 
seems estabKshed that degenerative changes and loss of elasticity 
in the vessel-wall are the result of the primitive causes, and that 
the hyperplastic processes in the intima and other parts of the 
arterial wall are the ultimate result. 

In cases of arteriosclerosis occurring in old age, for example, 
the first disturbance of the blood-vessel consists in the loss of 
elasticity in the muscularis and the overdilatation of the blood- 
vessels. Secondarily, in consequence of this loss of elasticity, 
there is a hy asia of the intima, which serves in some measure 
to contract the lumen of the vessels and thus restore the vascular 
channels to their normal condition. In cases of purely patho~ 
logic arteriosclerosis similar functional weakness of the muscularis 
or more pronounced and demonstrable degenerative changes may 
be the primary conditions, which in the end lead to arteriosclerosis. 
Tn all cases the direct effect of elevations of blood-pressure mu 
per an important part, and in cases of muscular overwork or 

apse the heart the increased vascular tension may be the 
all-important cause. 

Pathologic Anatomy.—<Arteriosclorosis may be a diffuse process, 
affecting more or less uniformly a large part of the arterial system, 
or it may be a eircumscribed or nodular condition. Tn the latter 
instances, which are most common in the aorta and large vessels, 
there are seen on the inner lining of the vessel nodular elevations, 
varying in size from the merest points to that of a small coin. 
‘These are riised a millimeter or two above the surface, and in 
their cartier stages have « translucent grayish color; they 4 
covered with smooth, unaltered endothelium. Later, degenerative 
changes ensue and the nodule becomes dull white or yellowish in 
color, and finally calcification may render it extremely hard (athe- 
romatous plate). The focus may, on the other hand, soften com- 
pletely by degeneration and may discharge into the lumen of the 
pac leaving a neerotic, ulcerated patch (atheromatous ulcer). 
Caleareous change may now occur, and the surface may be covered 





hi i 


Yoo. 179. —Tennat section of bral vessel, ta of endurteritis modosa 
verse © corebral vessel, tm & nse (Bireb- 


sequently degeneration of the nodule becomes manifest. At first 
the intercellular material assumes a hyaline character and becomes 
assy in appearance. The cells themselves may suffer fatty 
Mlagenaratics from pressure. Later the whole area 
matous or more particularly fatty degeneration, and breaks 
formin detritus in which fat-drops and choles- 
nt (Fig. 180). Eventually calcareous: 
granules are d 
Fatty degen 
the media, and mor 
growth may be seen in. 
sclerosis the medi: 
musele-fibers a aie 
ii inner than normal, Késter poi r 
out that round-cell infiltration surrounding the small branches of 
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the vase vasorum in the media is the earliest change in some 
instances. Considerable round-cell infiltration may be seen in the 
deeper layers of the intima and in the media, and new formation 


Yoo. 18.—Atheromateus degeneration of a cerebral artery (Karg and Schmor!), 


of blood-vessels may be quite pronounced, Such changes, how- 
ever, are not usual and not characteristic. 

.—In the smaller blood-vessels, particularly in those of 
the brain, the arte plastic process in the intima may proceed to 
auch a dey that the lumen of the vessels is almost completely 
Gbliterated’ (endarteritis obliterans). Complete obliteration may 
take place by direct union of the opposite walls of the vessel, or 
there may be first thrombosis, with subsequent organization of the 
thrombus. In the aorta and in some of its larger branches the 
loss of elasticity consequent upon the formation of fibrous tissue 
and subsequent degenerations leads to gradual dilatation of the 
blood-vessel walls, either in the form of diffuse ectasia or of local- 
ized aneurysmal sacs. Sometimes the degeneration of the dis- 

ane occasions spontaneous rupture of the vessel. 

Portions of the thrombotic deposits apon the roughened lining 
of the vessels, or portions of the degenerative tissue itself, may be 
discharged into the cirentation, and may be carried to the periph- 
eval as emboli. 

in Other Organs.—Diffuse arteriosclerosis places an 
impediment pon the heart which leads to hypertrophy ‘of its walls, 
in particular of the walls of the left ventricle. 


When the process affects the small blood-vessels in the sub- 
stance of the various organs, degenerative changes due to anemia 
and reactive hyperplasia of connective tissue are common results, 
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‘Thus, in cases of sclerosis affecting the cerebral vessels, cerebral 
softening is commonly met with, while in eases in which the 
branches of the coronary or of the renal arteries are affected, 
degeneration and fibroid changes ure seen in the heart and kid- 
neys. 


INFECTIOUS DISEASES. 


Syphilis may involve the blood-vessels in a variety of ways. 
No doubt, syphilitic infection is the most potent cause in the pro- 
duetion of arteriosclerosis, but more specifie involvement of the 
vessels occurs. Thus in areas of syphilitic infiltration and indura- 
tion or adjoining gummata, the blood-vessels present_ noteworthy 
changes. "The intima and the adventitia, but particularly the 
former, undergo it. hyperplasia, and the lumen of the vessel 
may be almost o iterated. The changes are first noted in the 
intima, where large numbers of epithelioidal cells are formed, 
while, later, infiltration of round cells is observed. The adven- 
titia is similarly, but less extensively, affected. There is no his- 
tologie or macroscopic feature by which the syphilitic nature of 
the disease can be positively asserted. 

Tul losis.—The arteries may become involved in areas 
of tuberculosis, though, as a rule, they prove resistant for a long 
time. Typical caseous degeneration may be seen in the walls 


of the blood-vessels, beginning in the adventitia and gradually 
advancing toward the interior. In the lungs these changes are 
not infrequently seen in the walls of tuberculous cavities, and 
as a result there may be small pee dilatations at the 


points where the wall of the vessel has become and weak- 
ened, It ix from such vessels that the severe hemorrhages of the 
late stages of phthisis take place. Sometimes the blood-vessels 
of the tuberculous area present productive change leading to 
great thickening of the adventitia and of the intima, and there 
may be considerable narrowing of the lumen of the vessel. This, 
however, is less common than the degenerative changes before 
alluded to. 


ANEURYSM. 


finition.—By ancurysm is meant a more or less localized 
dilatation of ial walls. The term has, however, been 
applied also to ns of blood outside of an artery enclosed 
by an adventitious \ nd consequent upon a rupture of the veE- 
sel. ‘I’ me false spurious aneurysm has heen specially 
Je the term true aneurysm is reserved for 
definition. Tt is preferable to confine 

to the latter, 
re always due to some weakness of 
nd to the distending force of the 
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blood within, Tt is therefore most common to find the disease in 
yersons beyond the age of forty or forty-five years, and particu- 
fas in those who have acquired arteriosclerosis. Among the 
remote causes, therefore, are the causes of arterial disease—sy ph- 
ilis, gout, aleoholism, lead-poisoning, and other chronic intoxica~ 
tions. Sometimes it would seem that there is an hereditary weak- 
ness of the arterial coats, and instances of aneurysm occurring in 
successive generations have been recorded. Even congenital aneur- 
ysms have been observed. As contributing causes may be ranked 
all conditions which increase the blood-pressure. Thus laborious 
occupations, hypertrophy of the heart, and diseases which occasion 
constant excess of bl Pte ia give rise to arterial degeneration 
and also to dilatation of the vessel in a purely mechanical way. 
Sudden aneurysmal dilatation of the ona: vessel may occur 
after severe straining efforts, as in coughing, during labor, in the 
straining of obstinate constipation, ete. Of all the causes, syphilis 
is most important. 

More acute degenerative changes in the blood-vessels may lead 
to aneurysmal dilatations. Thus in the rare instances of acute 
aortitis in association with malig- 
nant endocarditis, small aneur- 
ysmal dilatations and even rupture 
of the aorta may occur. Embolism 
pers a part ina similar manner, 

metimes a calcareous embolus 
from a diseased yalve of the heart, 
or from an atheromatous plate in 
the aorta, may lacerate the walls 
of the ‘ipheral vessel, leading 
to the formation of a dilatation, 

In other cases infected emboli 
(as in malignant endocarditis or 
thrombosis with secondary de- 
generation of the clot) lodge in 
the peripheral vessels and occa- 
sion acute inflammatory or de- 

walls, 


Fig, 181.—Worm-ancurysm 
(Lenckart). 
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to the aorta in point of frequency, the popliteal, femoral, carotid, 
subclavian, innominate, axillary, and iliac vessels are affected. 


‘An interesting form, and one of great frequency and clinical signifi- 
cance, is that which affects the small blood-veasels of the brain, particularly 
the branches supplying the lenticu- 
lostriate body. Tits is the wo-called 
miliary aneurysm, which is commonly 
the cause of cerebral hemorrhage 
(Fig. 182). It is simply a small 
saccular aneurysm due to weakening 
of the blood-vessel walls by sclerosis 
or degeneration. 

In some cases of the condition de- 
scribed as _peri-arteritia nodowa (wee 
page 384) there bas been discovered 
a hernious projection of the intima 
through defects of the media, These 
have been recorded as instances of 
congenital aneurysm; but this expla- 
nation does not suffice for all cases 
{sce Arteritis). 

In phthisical lungs there are often 
found somewhat similar hernious 
aneurysms, due to erosion of the ad- 
yentitia and media by the tubercu- 
lous process ; and it is from these that 
the severe hemorrhages of the late 
stages of phthisis occur. 








Ho. 18i.—Cylindrleal and. wome- 
what cirsofd aneurysm of the abe 
dominal aorta; an openiue hos beet 
made to show the 

 apectmoon in the Museum of the 
Viiladelphia Hospital). 





Pio, 182—Millary ancuryam of the brain, 


Pathologic Anatomy.—Aneurysms may be of three kinds: 
(1) those in which there is quite general dilatation of all of the coats 
of the vessel, and which therefore present themselves in the form 
of a more or less uniform dilatation (ectatic aneurysm) ; (2) those in 
which a local weakening leads to the formation of a saccular pouch, 
often communicating with the artery by a narrowed orifice (saceular 
aneurysm) ; and (8) those in which a rupture of the intima, and 
usually of portions of the media as well, has led to infiltration of 
blood between the tunies of the vessel-wall (dissecting aneuryem). 

1, Ectatic Aneurysm.—There is more or less uniform dilatation 
in these cases, and there may be distinguished fusiform or spindle 
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shaped and eglendrieal varieties, acoording to the shape assumed 
(Fig. 183). In some instances the ali raccionclitcetns by 
he unequal involvement of different portions, and to this form the 
term cirsoid aneurysm may be applied. The same term, as well as 
the name anastomotic aneurysm, 18 given to certain conditions of 
the arteries of the scalp and other parts which lead to the forma- 
tion of tortuous vessels standing out prominently beneath the skin; 
but these are instances rather of hypertrophy of the coats, with 
increase of length and thickness of the walls, without in reality any 
aneurysmal dilatation at all. 
Tn ectatic aneurysms the intima and adventitia are usually 
thickened, and there are generally atheromatous patches in the 
* former. The media is generally thinner than normal, and may be 
actually deficient in places. Ectatic aneurysms may show a cer- 
tain amount of thrombosis in the form of laminated clots, when 
there are pouchings or inequalities in the dilatation; but very 
frequents there is no thrombosis. 
Saccular Aneurysm.—This is the most important oe 
According to Thoma and others, the first step in the process is 


Fro. 1M.—Saccular aneurysms of the arch of the . projecting forward and attached to 
the ribs (Ziegler), 


weakening or giving way of the media, followed by gradual dila- 
tation of the intima and adventitia, There results a saccular 
dilatation communicating with an artery, from which it arises by 
@ more or less narrow orifice (Fig. 184). The ancurysmal sao 
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grows larger and larger, and may eventually rupture; but even 
then a secondary retaining wall may be formed by condensation 
and reactive hyperplasia of the surrounding tissues. The wall of 
the ancurysmal sac consists of thickened adventitia and intima, the 
media being usually thinned and often completely wanting. The 
intima is generally covered with atheromatous plates, and the eay- 
ity, as a rule, contains more or less abundant laminated clots, 
which tend to contract and organize, or to suffer subsequent 








SS 2 eee 


Fie. 185.—Saccular and partly eotatio aneurysm of the descending part of the arch of the 
aorta (from 4 specimen in the Museum of the Philadelphia Hospital). 


degeneration. ‘The aneurysin, if small, may be completely healed 
by the organization of the clots within. 

The tissues surrounding the aneurysm are pushed aside or 
compressed, and may suffer extensive necrosis, In eases of 
aneurysm of the thoracic aorta the sternum and ribs may be 
eroded, and the aneurysm may project beneath the skin anteriorly 
and eventually rupture (Fig. 187). In other cases the trachea, 
bronchial tubes, or lungs are compressed, and rupture takes place 
through the trachea or bronchi (Fig. 188). In still others the sac 
projects posteriorly, erodes the bodies of the yertebree and ribs, 
and may compress the spinal cord or may project beneath the 
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tissues of the buck. Occasionally communication is established 
with the large venous trunks, particularly the descending vena 
cava, Complete arrest or cure of an aneurysm may take place 
by organization of the clots contained, but such a result is rare, 

5. Dissecting-aneurysm is most common in the sorta. As the 
result of degenerative lesions or of mechanical injury, rapture of 
the intima occurs, and the blood finds its way between the coats 
of the artery, often burrowing to considerable distances. In a 
case under my observation the walls of the aorta were dissected 











Fro, 286.—Saceular aneurysm of the ascending part of the arch of the aorta (from a 
‘specimen in the Museum of the Philadelphia Hospital). 





as far as the bifurcation, where secondary ruptures had occurred 
in the intima (Fig. 189). Usually the dissection takes place in 
the media, which is thus separated into two parts. Subsequently 
the adventitious canal may become lined with endothelium, and 
in my case atheromatous plates had formed in the latter. 

sf Conditions in Other Parts.—Some hypertrophy 
of the heart may occur when an aneurysm is situated near the root 
of the aorta, and particularly in instanc which direct press- 
ure is brought to bear upon the heart. Asa rale, however, the 


— 
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amount of hypertrophy is much less than might be expected. 
Pressure upon the venous channels is an early manifestation, and 


—— 





Fia, 187.—Aneurysm of the aorta: erosion of the sternum and projection of the sac 
beneath the skin, 


leads to passive congestion and often to dropsy and cyanosis, 
Necrosis of the parts which are directly compressed has already 





Fro. 188—"The trachea, showing perforation of an anourysm of the aorta (from a specimen 
in the Museum of the Philadelphia Hospital, 


Portions of the clot within the aneurysmal 
ated, and are carried as emboli to 
‘culation, 


been alluded to. 
eavity not marly become sepa 
the peripheral parts of the ci 
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False or spurious aneurysms most commonly result from 
traumatism, though sometimes spontaneous rupture of the vessel is 
the immediate cause. The blood may find its way from the rupt- 
ured artery into the surrounding tissues, forming a blood-tumor, 
or hematoma, which becomes encapsulated by condensation of the 
surrounding tissues and by reactive overgrowth of connective 
tissue, retaining wall thus formed may in some cases be 
lined with endothelial cells, and secondary inflammatory thicken- 
ing or atheromatous plates may form, When an artery and yein 


Fio. 190-—Dimectinganeurysm of the aorta: the aneurysm began near the aortic 
valves and extended to the linc bratiches, converting the aorta into a double tube: 
4, tramaverse, 6, longitudinal section, 


are both injured, as is sometimes the case in phlebotomy, the blood 
may enter the vein and distend this markedly, ‘The term aneur- 
yemal variz is applied to such cases. In other instances the 
artery and vein communicate by an intermediate sac formed by 
the condensation of the intervening tissues, and for such the name 
varicose aneuryem is used. 


THE VEINS. 


Anatomical Considerations.—The veins resemble the 
arteries, excepting that the muscular coat is less well developed 
and that most of the veins are supplied with endothelial redupli- 
cations or folds, which act as valves and prevent the backward 
flow of the blood. 


CIRCULATORY DISTURBANCES. 


‘Thrombosis of the veins is the most important con 
This, however, is sufficiently considered under Thrombo 





a 
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DEGENERATIONS. 


Fatty degeneration of the intima and media may occur, as 
in the arteries, but it is comparatively rare and unimportant. 

Calcification is met with in veins which have become dilated 
or varicose, or otherwise diseased. 


INFLAMMATION, OR PHLEBITIS. 


Acute phlebitis is a comparatively common affection. Tt 
may occur as the result of inflammation, particularly infectious 
inflammation, in the neighborhood of the vein, In such cases the 
outer coat is first involved, and the term periphlebitis is properly 
applied, This condition is met with in association with infected 
wounds and phlegmonous inflammations of the subcutaneous 
tissues, The veins beneath the skin may be distinctly visible as 
blue streaks running in various directions. Microscopically there 
is found to be an inyasion of the adventitia with round cells, and 
actual foci of suppuration are not uncommon. ‘The cellular infil- 
tration may extend to the media and sometimes to the intima, and 
not rarely thrombosis occurs within. The thrombi thus formed 
my secondarily become infected, soften, and occasion septic embo- 
ism. , 

In another group of cases phlebitis begins from within, and is 
the consequence of primary thrombosis of the vein (Figs. 190 and 
191). To such the name thrombophlebitis is applicable. The 








Fro. 190,—Thrombophlebitls of the femoral vein (from a specimen in the Museum of the 
Philadelphia Hospital), 


histologic changes are similar in these to those which oceur in 
thrombo-arteritis, and as terminal results localized thickening of 
the venous wall or irregular contractions by the formation of 
fibrous adhesions and even complete obliteration of the venous 
channel may result. When the thrombus is thus organized or 
partially organized calcification may eventually occur, and in this 
manner phleboliths, or vein-stones, are formed, 

Chronic phlebitis, or phlebosclerosis, cortege to 
hronic arteritis or arteriosclerosis, A certain amount of chronic 
inflammatory thickening of the vein ensucs as a consequence 
thrombophlebitis. Phlebosclerosis may also be due to overdis- 
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tention of a vein resulting from thrombosis or other forms of 
obstruction, and thus plays a secondary part in dilatation of the 
veins, or phlebectasia, 

Phlebosclerosis may, however, occur as a widespread affection 
in association with arteriosclerosis, Sentai rarely in equal degree, 
in consequence of certain systemic itions—eyphilis, alcohol, 
gout, ete. The changes occurring in the vein are practically the 


Fi. 191.—Phlebitis and lebitis of th bilical vein of the -born: purus 
yggaigaion of te ttn Ward asventitins enicarvous particles in ano. media (oivehe 


same as those in the artery, but the new-formed fibrous tissue in 
the intima less commonly undergoes degenerative changes and 
calcification than in arterial sclerosis. 


I of 
in cases Cee 
been 


uently in the portal vein. Similar hyperplasti 
fea in the veins of the extremities in syphi 


DILATATION OF THE VEINS; PHLEBECTASIA ; 
Etiology.—Dilatation of the yeins occurs 
obstruction to the circulation or from weakn 
Tt presents itself more commonly in dependent 
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body, and is particularly eens in the veins of the legs, of 
the rectum, of the neck of bladder, of the spermatic cord, 
of the scrotum, and of the vagina. 

Mechanical causes are most important. Thns in cases of 
cirrhosis of the liver, of obstinate constipation, and of pelvic 
tumors, dilatation of the veins of the rectum, causing 
rhoids, is frequent. In cases of abdominal tumors, repeated 
pregnancy, or other causes of obstruction to the venous return of 
the bl from the lower extremities, varicosity of the veins of 
the legs is frequently observed. Always, however, local disease 
of the veins themselves tends to make the dilatations more pro- 
nounced, and in addition systemic depression, and particularly 
cardiac weakness, are contributing causes which operate by aidi 
in the stagnation of the blood, which otherwise might pass by col- 
lateral channels to its proper destination. 

ithologic asiatonry The veins in phlebectasia become 


dilated and also elongated, so that they soon assume a tortuous 
character, Not rarely masses of much-dilated veins lie closely 

ted in groups or clumps beneath the surface of the skin; 
ia communications may be established between the adjoining 
pouches of dilatation, and thus a cavernous tissue is formed. The 
walls of the dilated veins are usually considerably thickened 
(phlebosclerosis), and even calcification may occur in the intima, 

Re: 


sults.—The circulation of the blood is slowed and throm- 
hosis is therefore frequent. The thrombi may undengo organiza- 
tion or calcification, or in other cases may soften and occasion 
embolism. When varicosities are established in the veins of any 
submucous tissue, catarrhal inflammation of the overlying mucosa 
is occasioned and generally proves obstinate. At the same time a 
certain amount of hyperplasia of the connective tissue between the 
dilated veins takes place and thickening of the mucous membrane 
results. When the subcutaneous veins are involved the skin is 
prone to become thickened and to present eczematous inflamma- 
tion, while the subcutaneous tissue may be greatly increased in 
thickness and density (phlebectatic clephantiasis, or pachydermia). 
Not rarely ulcerations of the skin of the lower extremity owe 
their origin to varicosity of the veins, and such ulcers are prone 
to prove indolent and obstinate. Hemorrhage may occur from 
ies of the submucous veins, particularly in ease of hem- 

and in the esophageal varicosities of drunkards. 


TUMORS. 
Tumors rarely in the walls of the veins, thongh m 
and earcoma ha bed. More commonly the walla 


the veir e secondarily ved in cases of tumors surrounding: 
them. 
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INFECTIOUS DISEASES. 

Tuberculosis not rarely attacks the veins, particularly those 
of the lungs. Perforation of the wall may take place, and miliary 
tuberculosis is a frequent on 

Syphilis of the veins has already been referred to, 


THE LYMPHATIC CHANNELS. 


Anatomic Considerations.—The lymphatic system begins 
in the lymph-spaces, which are the spaces between the tissue~ 
elements in all parts of the body, These lymph-spaces unite to 
form definite lymphatic capillaries, which are channels having 
walls composed of a single layer of endothelial cells. The lym- 
phatic capillaries unite to form larger vessels, and in these con- 
nective-tissue coats support the endothelial lining, 


INFLAMMATION, 


Inflammation of the lymphatic vessels, or lymphan- 
gitis, is always secondary to inflammatory affections of the parts 
surrounding the lymphatics, or of those parts from which the lym- 
phatics take their origin. In cases of infective lesions of the ex- 
tremities red lines, indicating the position and course of the inflamed 
lymphatics, may not infrequently be seen beneath the skin, extend- 
ing upward to the nearest lymphatic glands. Histologically the 
tis change in such cases is swelling and ofttimes multiplication 
of the endothelial cells of the earriatin vessel ; later, there may 
be accumulation of leukocytes within, and the lymphatic channel 
may be uniformly filled with i or distended at different points, 
Usually a certain amount of perilymphangitis accompanies the 
process, and in cases of violent septic infection the surrounding 
tissues may become extensively involved in phlegmonous inflam- 
mation. Thrombosis may take place within the lymphatic chan- 
nel in cases of moderate severity, and obstruction ensue. The ter- 
mination is either in resolution or suppuration, with more or less 
widespread involvement of the surrounding tissues, Resolution 
may be only partial, the inflammatory char going on to the 
formation of connective tissue, which ma: wate the channel: 
or the restitution of the wall of the lymphatic vessel may 
perfect, and subsequent dilatation results. ¥ 


DILATATION OF THE LYMPHATICS, OR LYMPHANGIECTASIA, 


This condition may be an acquired or a co 
dilatation of the Iympha' 


struction to the ee channels, as in cases 


thrombosis of the 


joracie duct, or of obstructior 
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phatie channels by filarie. In other cases it is due to inflamma- 
tions surrounding the lymphaties and leading to weakness of their 
walls. It is very commonly observed in the subcutaneous lym- 
phatics, and constitutes the endemic elephantiasis of warmer coun- 
tries. This condition is particularly common in the lower extrem- 
ities, scrotum, and labia, but may affect other parts. The skin is 
greatly thickened and the surface often of irregularly lobulated 
character. On incision into it there is found an abundant exuda~ 
tion from the subcutaneous tissue of serous or of milky liquid. 

Obstructive dilatation of the intra-abdominal lymphatics is not 
unusual. taleanl of dilated branches in the genito-urinary tract 
may lead to chyluria. 

Congenital lymphangiectasia may take the form of a 
diffuse condition affecting the lymphatics more or less regularly 
in certain parts of the body, or it may appear in circumscribed 
areas, often in situations in which the ordinary lymphatic supply 
is not abundant, The diffuse form oceasionally presents itself in 
the new-born in the form of edematous or semicystic swellings of 
the subcutaneous tissue, resembling those of clephantiasis. In the 
same group of cases belong the instances of congenital enl: ent 
of the tongue (macroglosaia) and of the lips (mavrocheilia). In some 
of these instances the development of the condition does not occur 
until some time after birth, though the process is in reality con- 
genital. Localized lymphatic dilstations constitute the form of 
new growth known as lymphangioma (see General Pathology). 


INFECTIOUS DISEASES. 

Tuberculosis.—The lymphatics play an important part in 
the dissemination of tuberculosis within the organs, and they may 
themselves be involved in the disease. This is beautifully illus- 
trated in eases of intestinal tuberculosis with ulceration. In such 
cases the lymphatic channels in the serous coat may be seen radi- 
ating from a point opposite the ulceration toward the mesentery, 
and small mihary n Dalia end seen in their course, 

Syphilis. lymphaties may be involved in ayphilitie proc~ 
esses in their v ; but the changes are not characteristic. 


TUMORS. 


Tn addition to the lymphangiomata referred to, the lymphati 
vessels are the primary seat of tumors resulting from multipliea- 
tion of the lining endothelial cells, which are known as endotelon 
mata. These tumors are especia’ ommon in the serous surfaces, 
but may also be met with in the skin and elsewhere. The lym- 
phaties be: lation to the metastasis of malignant 
tumors, particular! f ‘inomata. The carcinoma-cells enter 
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the lymphatics and are carried by the stream to distant parts of 
the body; sometimes the lymphatics near carcinomata are found 
densely packed with cancer-cells, 


PARASITES. 


The adult of the Filaria sanguinis hominis resides in the lym- 
ic vessels, and the embryos may be present in large oum| 
‘see General Pathology). 


THE THORACIC DUCT. 


Pathologic processes involving the thoracic duct resemble in 
general character those of the other lymphatic vessels, but the size 
of the duct and its anatomical relations make the diseases affect- 
ing it of somewhat greater significance than the same diseases when 
occurring in the smaller lymphatics. 

may occur in association with inflammation of 
the duct or without such, and there may be a permanent occlusion 
in consequence. Dilatation of the lower parts of the duct, as 
well as of the lymphatic vessels of the abdomen, may ensue, and 
sometimes the receptaculum or other portions of the duct may 
a bs Chylous ascites may likewise result. More com- 
monly collateral circulation re-establishes circulation and serious 
consequences are not observed, 
ition of the thoracic duct may also result directly 
from cardiac failure with engongement of the greater veins, The 
outflow of lymph is impeded, and in some cases the backward 
pressure of the blood through the superior cava may fill and dis- 
tend the upper part of the thoracie duct with blood. 

‘oceurs in consequence of various inflammatory 
diseases of the abdomen or of the pelvis, by the invasion of irri- 
tants through the lymph received from the affected areas. ‘There 
may also be direct extension of inflammation in cases of abdominal 
disease, or in pleurisy or other intrathoracic affections. 

Tuberculosis affecting the abdominal portion of the duct is 
sometimes observed in eases of intestinal or mesenteric tuberen- 
losis, and may occasion secondary miliary tuberculosis, particu- 
larly the form in which the disease is subacute or chronic in its 
course (Wi ; _ 

_—Primary tumors are sometimes observed, and sec~ 
ondary carcinoma is more commonly met with. 
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CHAPTER IV. : 
DISEASES OF THE RESPIRATORY SYSTEM. 
THE NASAL CAVITIES. 


Anatomic Considerations.—The mucous membrane of the 
nose is unusually prominent, especially over the lower turbi- 
nated bone, where it is 4 mm. thick. Tn the lower, or respiratory, 
ey of the nose the epithelium is stratified ciliated columnar. 

ie submucosa ia replete with a venous network, giving it, par- 
ticularly over the inferior turbinated bone, the appearance of 
erectile tissue. In the olfactory regions non-ciliated columnar 
cells, which become attenuated at the inner end, line the surface. 
Between the filiform prolongations within lie round and tapering 

factory cells, Small tubular and racemose serous and mucous 
glands are freely distributed in the mucosa. 


CONGENITAL ABNORMALITIES. 


Deviations of the septum and other slight anomalies are com- 
mon, Atresia, absence of the septum or other parts, or comy 


absence of the nose, are rare defects, Harelip and cleft ie 
frequently involve the nasal cavities. 


CIRCULATORY DISTURBANCES, 


Active congestion occurs in consequence of exposure to 
reat heat or cold, or of ascending daisies and when the heart 

is overstimulated. 

Passive congestion may be due to cardiac weakness, obstruc- 
tive diseases of the lungs, ‘aa local pressure on veins. 

Hemorrhage.—In either ‘ive or active congestion hemor- 
rhage (epistasris) may occur, Bleeding may, however, result from 
blood-diseases (hemophilia, pernicious anemia, leukemia), from 
disease of the blood-vessels (arteriosclerosis), or in a paroxysmal 
form from obseure causes. Epistaxis is a frequent romal 
symptom of typhoid fever ; less frequently it occurs in influenza 
and other infections, 

Edema of the mucous membrane may be associated with in- 
flammation, 

INFLAMMATIONS. 


Acute nasal catarrh (acute rhinitis; coryza) commonly 
results from exposure to cold. Trritant fumes may cause it; shes 


it seems infectious and contagious. Tt may occur as an associ 
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condition in various infections, as grip, typhoid fever, measles, ete. 
The mucosa is at first intensely red and dry; then an irritating 
serous, Buea sy mucous and finally mucopurulent, exudation 
is 5 or eczematous eruptions of the lip are 
common, Considersble inflammatory edema of the mucous mem- 
brane of the nose and accessory cavities may occur. 

Chronic rhinitis follows repeated acute attacks, especially 
in serofulons, tuberculous, or sping persons. The mucosa, 
ilies ae Meee turbinated bone, pesines sean 

‘pertrophic rhinitis) and may remain so, or w atrophy 
(iP atrophica). Tn the latter the exudate is ean pay 
pears as dry, ish crusts, which sometimes occasion extensive 
ulcerations and become horribly offensive. To such cases the term 
ozena is applied. Varions forms of bacilli and micrococci have 
been discovered, the most ata being an organism resembling 
the bacillus of Friedlinder. Fetid dise arges may also occur in 

ilitic or tuberculous diseases of the nose (omena syphilitica s, 
tu losa). 
INFECTIOUS DISEASES, 

Diphtheritic rhinitis is usually ey to pharyngeal 
diphtheria. Non-specific pseudo-membranous rhinitis is a very 
rare condition. 

Syphilis in the secondary stage and in congenital cases some- 
times occasions simple catarchal  vhinitia Arosoba patches may 
occur, or gummata springing from the mucous membrane or from 
the periosteum or perichondrium. ‘The latter tend to ulcerate and 
cause destruction. The purulent discharge may be fetid. 

Tul may ocenr as disseminated or aggregated 
tubercles of the mucous membrane, or as ulcers and carious pro- 
cesses. ‘These are all rare, but “scrofulous catarrhs” of children, 
probably often tuberculous, are common. Lupus of the face may 
extend to the nose. 


Glanders occasions intense purulent and hemorrhagic rhinitis, or nodu- 
lar Sele with ulceration. Nodules and ulcers in (epra, and irregular 
‘swelling and induration of the mucons membrane of the nose and the 
adjoining skin in rhinosoleroma are rare conditions, 


TUMORS, 
The commonest form of tumors is the 


elements. Fibroid, myxomato 
Tn all cases there is a tend 
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after removal. A rare form of hairy polyp has been recently 
described. Chondromata, osteomata, sarcomata, and epithelial or 
glandular cancers may be found. 


PARASITES AND FOREIGN BODIES. 
Lary of various flies may occur in the nasal chambers and set 
up serious inflammatory lesions. Foreign bodies may become 
incrusted with lime-salts and lead to the formation of rhinotiths. 


THE LARYNX. 


Anatomic Considerations.—The lining epithelium of the 
yes is stratified squamous as far as the file vocal cords, 
Below these and throughout the ventricles it is stratified ciliated 
columnar, and thns continues into the trachea and bronchi, ex- 
cepting over the true vocal cords, which are covered with strati- 
fied squamous epithelium. The tunica propria contains much 
yellow elastic fiber, and the submucosa is quite loose, sepeely 
over the base of the epiglottis and the aryepiglottic fold 


CONGENITAL ABNORMALITIES. 


Minor defects in shape of the constituent parts of the larynx 
are not rare, Congenital fistulee communicating with the exterior, 
and dilatation of the ventricles similar to the normal pouchii 
found in certain monkeys, are occasionally met with. Abnormal 
Jangeness and smallness, the latter especially in persons having 
poorly developed sexual organs and those castrated early in life, 
are more frequent conditions, 


CIRCULATORY DISTURBANCES. 


Anemia may occur in general anemia, and is sometimes found 
in tuberculous and chlorotic subjects in pronounced canes 

Active hyperemia follows exposure, overuse of the voice, 
and irritation by gases, dust, and the like. 

Passive hyperemia occurs in heart-diseases, intrathoracic 
tumor, and other conditions obstructing the venous circulation. 
Tn active congestion the larynx is bright red; in ive con- 
gestion i rk red in color, and distended veins may be 
prominent. 

Hemorrhages are seen in the mucosa after death from 
asphyxia, in cases of purpura or other hemorrhagic conditions, as 
well as in intense inflammation of the larynx. Large hemor 
thages may occur in cases of cancer. 

Edema of the epiglottis, the aryepiglottic folds, and other 
parts of the larynx may be part of a general anasarea in Bright’s 
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disease or heart-disease, or may result from local pressure upon 
the veins. The parts become greatly swollen, and of an anemic, 
translucent appearance. Great stenosis of the larynx commonly 
results, Generally “edema of the larynx” is inflammatory in 
nature (see below). 


INFLAMMATIONS. 


Acute catarrhal laryngitis results from chemical or 
mechanical irritation; it accompanies whooping-cough, measles, 
small-pox, typhoid fever, and other infections. @ mucous 
membrane is bright red and swollen. A scanty mucous or muco- 
purulent exudate is usually noted, Intense laryngitis is attended 
with small hemorrhagic ecchymoses or ¢rosions; true ulcers are 
rare. Follicular ulcers are sometimes seen, and rarely small 
vesicles arise upon the surface (herpetic laryngitis). 

Acute laryngitis may cause considerable disturbance of breath- 
ing by the swelling of the mucous membrane, and in children 
often leads to Warped contraction of the laryngeal muscles, 
with paroxysmal dyspnea (false croup). 

Chronic catarrhal laryngitis may follow the acute form, or 
begin gradually. Overuse of the voice and exposure to cold or 
irritating gases or dust are the common causes. The mucous 
membrane is usually thickened and somewhat granular, or even 
papillomatous. There is a tendency for the epithelium to assume 
& squamous or epidermoid character, especially on the vocal cords 


(pachydermia laryngis). In the later stages atrophic changes 


may ensue. 
laryngitis is generally known as edema of the 
larynx. Nearly always it is a true inflammatory edema, due to 
violent irritation, general or local infection, or severe local lesions 
of a chronic nature, such as tuberculous or syphilitic ulceration 
and perichondritis. The looser submucous tissues at the base of 
the epiglottis and over the aryepiglottic folds become greatly 
awollen, and the surface is more or less translucent. Sometimes 
the edematous infiltration is yellowish, or even quite purulent, 
yon eases in which phlegmonons suppurations lave ex~ 
tended from neighboring parts (retropharyngeal abscess ; erysipe- 
las). When faredaiiere areas are affected abscess results. 
inflammation of the perichondrium of the 
cartilages of the larynx, is usually secondary to serious laryngeal 
ii as syphilitic or tuberculous ulcers, A, t 


feet thaaratinn and swelling may occur. 
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INFECTIOUS DISEASES. 


Diphtheritic and croupous inflammations may be part 
of the’ anatomical changes in diphtheria, hut may also occur in 
typhoid fever, scarlet fever, 
small-pox, or other infectious 
diseases, or from violent i 
tation by steam or the like. 
The surface of the larynx is 
covered with a more or less 
adherent, grayish or yellowish 
pseudomembrane, which con- 
sists of a network or masses 
of fibrin entangling degener- 
ated round cells and epithe- 
lium. The membrane is most 
adherent where the epithelium 
is squamous.  Diphtheritie 
laryngitis usually follows a 
similar process in the pharynx 
(see Diphtheria, Part 1). 

Tuberculosis it nearly 
always secondary to pulmo- 
nary tuberculosis, Small lo- 
calized tuberculous masses, or 
more diffuse tubereulons infil- 
tration, are found in the mu- 
cosa and submucosa, especially 
on the posterior wall of the 

Fa ea bares Tonanduicer VZY"X. Early caseation and 
ation of the larynx, causing extensive de- tleeration are further charac~ 
{nthe Museum ofthe Philadelphia Hecpitay, teristics (Fig, 192), Simple 

catarrhal inflammation, or hy- 
pertrophic conditions of the mucous membrane between the 
tuberculous masses, or edematous laryngitis and perichondriti 
may complicate the tuberculous lesions. Lupus of the nose a 
pharynx may extend to the larynx, where it occasions nodular 
thickenings and ulceration. 

Syphilis may occasion simple catarrh of the larynx, or infil- 
tration and erosion of the mucous membrane secondary to pha: 
geal involvement. The latter conditions are most frequent in 
the epiglottis, the posterior wall of the larynx, and the yocal 
cords. Gummiata may occur in the same situations independent 
of phacyngeal syphilis, and’ lead. t deeper ‘olaaaeeaiaa 
healing ‘of syphilitic ulcers irregular papillomatous elevations 
of the healthy mucosa, or extreme contractions and deformities 
of the larynx, may occur. 
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Lepra and glanders sometimes occur in the form of nodular 
swellings and ulcers. 

Swelling and ulceration of the lymphatic follicles analogous to 
the lesions in the intestines may occur in typhoid fever ; and in 
small-pox there may be small areas of infiltration and epithelial 
degeneration, or even pseudomembranes. 


TUMORS. 

Papilloma.—Over half of all tumors of the larynx belong to 
the group of papillomata or papillomatous fibromata, These are 
simply hypertrophied ille covered with a thick mantle of 
squamous epitheliam Ore. 193). The 
stroma may be insignificant and the 
epithelium considerable (hard papilloma), 
or the stroma may be excessive, highly 
vascular, and infiltrated with round cells, 
while the epithelial covering is thin (soft 
papilloma). Papillomata are most frequent 
‘on the false vocal cords or on the other 
parts of the larynx lined with squamous 
epithelium. They usually ocour in num- 
bers, but may be solitary. Chronic in- 
flammation often determines their oceur- 
rence ; and they are not infrequent around 
chronic ulcers or carcinoma of the larynx. 
Simple hyperplasia of mucous membrane, 
of normal structure, occurs in various 
chronic inflammatory conditions of the 
larynx. 

Fibroma.—Nodular, sessile, or poly- 
poid fibromata constitute one-third of all 
tumors. They are most frequent on the vocal cords and in the 
upper part of the larynx. 

Cystic dilatation of the glands may occasion mucous polyps. 
Adenoma, lipoma, myxoma, sarcoma, and chondroma are mire 
tumors. ‘Tumor-like masses of heterotopic thyroid gland tissue 
have been found in the larynx. 

Carcinoma may be primary, or less frequently secondary. 
Primary carcinoma is reat of the squamous variety and occurs 
about the vocal cords. Nodular thickening with i 
Papillomatous thickening of the mucous membrane frequent! 
rounds the growth. Secondary involvement of the cervical 
and esophagus may occur. 

OF 1100 tumors of the larynx, collected by Bruns, 602 
mata, 246 fibromata, 73 mucous polyps, and 27 5 
oceupied the true cords, or the anterior commissure of t 
found 67 per cent. paplllomata and 16 per cent. bron 


Vhiladelphin Hospital). 





408 TEXT-BOOK OF PATHOLOGY, 


PARASITES AND FOREIGN BODIES. 
The larval Trichina spiralis may infest the laryngeal muscles ; 
fumbriooids occasionally enter from the pharynx. Kelino- 
covers cysts are very rare, 

Large foreign todies may cause death by suffocation, Smaller 
bodies may rest in the larynx, especially the ventricles, for years, 
becoming surrounded by hyperplastic mucous membrane or a cap- 
sule of fibrous tissue. Cualcareous concretions may form around 
small foreign bodies, or spontancously in the ventricles. 


THE TRACHEA. 
MALFORMATIONS, 

Melipenenne eons absence of the 
trachea occurs in acephalic monsters. Congenital decrease in 
length or diameter, in the number or completeness of the carti- 
Jages, and like minor deformities, are more common. An adven- 
titious bronchus is occasionally seen, especially on the right side, 
and fistulons communications with the exterior or with the esopha- 
gus are rure congenital defects.’ Diverticula may be due to a 
rudimentary condition of a supernumerary bronchus, Congenital 
cysts may oceur between the trachea and scopiaaeas when fistulous 
communications between them become closed at either end. 

Acquired Malformations.—Dilatations of the trachea may 
be diffuse or localized. They depend for their occurrence joe 
weakness of the walls and some impediment to expiration, 
cular dilatations are usually on the posterior wall. Narrowing of 
the lumen may be due to pressure of tumors or aneurysms; to 
new gtowths or cicatricial contractions (especially syphilitic) or 
to foreign bodies within. 


CIRCULATORY DISTURBANCES. 


Anemia and active and passive congestion result from the same 
causes as in the larynx; and the pathologic anatomy is the same. 


INFLAMMATIONS., 


Inflammations are usually associated with laryngitis or bron- 
chitis, and are due to the same causes, Simple catarrhal and | pseudo- 


membranous inflammations are met with, Foreign bodies 


cause extensive and deep inflammation, leading to ulceration aa 
sometimes perforation. flammation assumes a prolifer- 
tive, and later an at haracter, Proliferative (polypoid) 
inflammation is not infrequent after tracheotomy, and may oeca- 
sion serious obstruction. Ozena of the trachea may be associated 


with nasal ovena, 
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INFECTIOUS DISEASES. ' 


Tuberculosis and syphilis occur under the same cireum- 
stances as in the larynx. Syphilis may, however, affect the 
trachea and bronchi independent of disease of the pharynx or 
larynx. 

aif TUMORS. 

Primary tumors are rare. Secondary involvement by cancer, 
extending from the esophagus or thyroid gland, or by sarcoma, 
from the surrounding Tymphatic structures or thymus gland, is 
more frequent. Ecchondroses and osteomata may spring from the 
cartilages, and multiple chondromata have been found in the mu- 
cous membrane. Retention-cysts of the mucous glands are occa~ 
sionally seen on the posterior wall, protruding outside the trachea, 


THE BRONCHI. 


Anatomic Considerations.—The larger bronchi corre- 
ile very closely to the trachea in structure. The smaller 
ivisions haye thinner walls, being less provided with cartilagi- 
nous rings, but having instead small cartilage-plates and greater 
abundance of muscle-fibers. The tubes having a diameter less than 
1 aera 7a eran Aah . oles, and eae errors 
tal passages, which open into dilated in i 
and the last named are finally surrounded by qir-sacs. The lini 
epitheliam is stratified columnar ciliated down to the Recital 
hunnehinles ee it apes ample Sarria Tn sie fakin 
re is first polygonal, tl t, epithelium ; while in the 
fnfunil and airssacs there are cence only flat epithelial 


CONGENITAL MALFORMATIONS. 


‘These are rare and unimportant. Dilatations or narrowing and 
anomalous division of the tubes have been noted (see Trachea). 


CIRCULATORY DISTURBANCES. 

Anemia and occur under the same circumstances 
as in the trachea al pant a 

Hemorrhage.—Intense congestion may occasion hemo 
into the mucous membrane or an the bronchi themselves. More 
frequently hemorrhage is due to catarrhal inflammation, tuberculous 
ulceration, or a general hemorrhagic tendency. \s Aneurysms of the 
aorta (see Fig. 188) and the small aneurysms of 
arterioles in tuberculosis of the lungs not infrequently rupture 
through the bronchi. 

INFLAMMATIONS. 

Both acute and chronic bronchitis are common conditions, and 

there are a variety of forms. 
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Acute catarrhal bronchitis results from exposure, from 
inhalation of irritating gases, and from downward extension of 
tracheal catarrhs. The terminal bronchioles are frequently affected 
secondarily in pulmonary diseases. Bronchitis is constantly asso- 
ciated with some of the infectious fevers—typhoid fever, measles, 
ruts. 8 ugh, ete. Various micro-organisms have been found 
in bronchitis, alte these are the vogenic micrococei, the 
diplococcus of Frinkel, the bacillus of Friedlinder, and latterly 
the Bucillus influenvie, the Bacilli coli, with many others. The 
mucous membrane presents an intensely red color; at first it 
is dry, but later a mucous or mucopurulent exudate is formed 


ery 
nd outward as fur as the peribronchial tissue, 
wally there is some perichondritis. 
ip 


Chronic catarrhal bronchitis occurs after repeated attacks: 
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of the acute form, and especially in old persons or in those who 
have some cardiac weakness which tends to cause congestion of 
the bronchi. Chronic bronchitis is frequently associated with 
chronic diseases of the lungs. 
Tn chronic cases the mucous 
membrane may undergo con- 
siderable alteration. Fre- 
quently the ciliated cells dis- 
spree entirely and are re- 
placed hy columnar or polyg- 
onal epithelium ; and hyper- 
trophic conditions of the 
mucous membrane are some- 
times present. More fre- 
nents the bronehus is uni- 
‘ormly thickened by cellular 
infiltration and overgrowth 
of fibrous tissue. 
Fibrinous bronchitis 
occurs under a variety of 
conditions. It is most fre- . 
went in association with rw, 1—Larse bronehial cougalum; ehroaic 
laryngeal and tracheal diph- ‘Abeindus bronchitis (Vierordt), 
theria, but may also be due 
to inhalation of powerful irritants. Croupous inflammation of the 














Pw. ene from a case of Fic. 197.—Sputum from a cave of 
asthma, sbowing Carchiann ls, asthina, showing leukooytes, kome con 
Charcot-Loyden orystals, leukocytes talning eosinophile granules ; free cosiuo- 
warnerous free eosin phile granules: and mle 4; stained 


stained specimen (Jakob) with eosin and methylene-blue (Jakob), 


finer bronchi occurs in both croupous and catarrhal pneumonia. 
Finally, there is a form of chronic or essential fibrinous bronchitis, 
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characterized by periodical attacks, in which fibrinous casts of the 
bronchi are formed and discharged (Fig. 195). In all forms of 
fibrinous bronchitis there are often found in the sputa, on micro- 
scopic examination, fine spirals wound about a central fiber 
(Curschmann’s spirals) ; and within these or associated with them 
the small octahedral crystals described by Charcot and Leyden. 


Bronchiolitis Exudativa.—This term was given by Curschmann to the 
condition of the terminal bronchioles he aseumed to be present in cases of 
asthma. The sputa contain the spirals that bear his name, and Charcot- 
Leyden crystals. The spate in these cases are further characterized by the 
abundance of eosinophile cells (Figs. 196 and 197). 

Ulcers of the bronchi are met with in severe catarrhal inflammations, 
but more frequently are tuberculous, syphilitic, or due to extension of ul- 
cerative processes from neighboring parts, It is not unusual to find ulcera- 
tion in the main bronchus opposite the point of pressure of an aneurysm. 

Peribronchitis may occur from direct extension of inflammation from 
within, or it may be due to extension along the lymphatic channels from 
the pleura or interlobular septa of the lung, It is found most frequently 
as a part of pulmonary tuberculosis, and may be fibrous, caseous, or purulent. 


STENOSIS AND OBSTRUCTION OF THE BRONCHI. 


The smaller bronchial tubes may be considerably occluded by 
catarrhal swelling of the mucosa and accumulation of exudate 
within. Clinically this is often so marked in bronchitis affecting 
the terminal bronchioles as to have suggested the name suffocative 
catarrh. (This capillary bronchitis is always merely a part of 
bronchopneumonia, and will be considered under that head.) 
More serious obstructions of the bronchi occur when old ulcers 
have healed, leaving cicatrices ; or in cases of tumors of the bronchi 
or pressure upon the outside. Foreign bodies are usually coughed 
up, but may remain for long periods and occasion obstruction. 


BRONCHIECTASIS, OR DILATATION OF THE BRONCHI. 


This is due to increased pressure within the bronchi or to some 
weakness of the walls, or to both. The weakening of the walls 
is most frequently due to chronic bronchitis. If it is extreme, 
simply the force of the inspired air may suffice to cause dilatation, 
but the increased expiratory efforts of coughing may aid materially. 
When a part of the lung is collapsed (atelectasis) the impediment 
to the entrance of air leads to dilatations of the bronchi_above the 
collapsed area, This is especially noted in children. The weight 
of accumulating secretions in the tubes is rarely the cause of 
bronchiectasis. Finally, in fibrous pneumonia the traction of the 
connective tissue, attaching itself, on the one hand, to the outer 
wall of the bronchns, and, on the other hand, to the pleura, may 
bring about considerable dilatations. 

The enlargement of the bronchus may be localized, when it 
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is termed Clit piermagpend iectasis ; oe ay Gree the 
names cylindric fusiform are applied, according to 

ihe Rrcisaivia (ig: 10H). Tha muscu *metitabe  toay 
almost normal in appearance in small dilatations, but more com- 
monly is thickened and irregular on the surface. There may even 


Fig. WK—Bronchiectasis : a, saccular; 6, cylindrical; one-half natural aloe (Orth), 


be actual polypoid outgrowths, and ulcerations may occur when 
the secretions are specially abundant and irritating. Microseopi- 
cally the epithelium is found to approach the i ieemoe | ; while 
the wall of the bronchus is generally infiltrated cirrhotic. 
The exudation is generally purulent and copious, and may be 
very fetid. Occasionally it is thick and cheeay, 


INFECTIOUS DISEASES. 


Tuberculosis of the bronchi is usually associated with pul- 
monary tuberculosis, and appears in the form of miliary or larger 
nodules in the mucosa or submucosa, which tend to break down to 
form ulcers. 

Syphilis sometimes occurs in the form of eruptions and ulcers, 
There may be dense scar-formation and deformity in consequence 

ing of such ulcers. 


TUMORS. 


Pol; conditions of the mucosa occur in cases of chronic 
boc 


PARASITES AND FOREIGN BODIES. 


Bronchivetatic cavities may contain a growth of a 
. Round worms may enter by migra 


hydatid cysts are met with, 





ald TEXT-BOOK OF PATHOLOGY. 


one bodies from the exterior usually enter the right bron- 
chus. y often lead to serious inflammation and suppuration, 
unless they are coughed up. ial concretions sometimes 
form by cx reap! ‘of the secretions, epecslly in bronchiectatic 
cavities, ly cartilaginous or bony masses, derived by 

ial cartilages, are 


outgrowth eid later separation from the bronchial 
pe tly 


THE LUNGS. 


Anatomic Considerations.—The structure of the Jungs in 
their unexpanded condition is nba similar to that of an epithe- 
lial gland, consisting of duets, the bronchi; and glandular tissue, 
the polm parenchyma. ‘The terminal bronchioles divide 
into several alveolar passages, which open into infundibula, and 
these in turn are surrounded by air-sacs. The groups of infun- 
dibnla connected with a terminal bronchiole constitute an acinus, 
Neighboring acini unite to form lobules, and the lobules unite to 
form lobes. The epithelial lining-cells of the air-sacs are large, 
flat plates, which resemble endothelial cells very closely. eath 
these cells is a layer of elastic tissue, which gives the lungs their 
characteristic elasticity, and in which is embedded a rich network 
of capillaries, that carry on the proper respintory function of 
the lungs. These capillaries are the terminal ends of the pulmo- 
nary artery. Another set of blood-vessels, the bronchial arteries, 
serve only to nourish the walls of the bronchi and the structure 
of the lungs themselves. The return circulation is mainly carried 
on by the pulmonary veins, which receive the blood of the 

almonary arteries and much of that of the bronchial arteries, 

he distribution of the barbers vessels in the Anne 7 of the 
reatest si cance in pathologie anatomy, especially wit 

fo the dlisser mation of Tfatesti ay Cidaned fa the ange crs oe 

ymphiatics begins in the lymph-spaces between the cells 

jcular septa. These lymp! i it 


- smaller lymphatic capillaries also unite to 
ich follow the bronchioles. Other lym- 
he pulmonary veins, constituting a peri- 

ill another system begins in small subpleural 

| and penetrate the lang along 
them also pass at once to the 

esues, All of the lymphatic 
‘root and eventually discharge into 
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the lymphatics in the tisene of the lang. Near the root these are 
of considerable size, and merit the name of lymphatic nodes or 

lands, Still larger and more important ones are found surround- 
ing ea bronchi just outside the lungs, and around the end of the 
trachea. 


CONGENITAL DEFECTS. 


Complete absence of the lungs has been noted in certain mon- 
sters. ¢ lung may be absent, or its parenchyma may be unde- 
veloped, while the bronchi are dilated even to a cystic condition, 
The ree lung is compensatorily Cages Minor abnormali- 
ties in the division of the lobes and the like are not rare; and in 
a few instances accessory lobes, wholly disconnected from the rest 
of the lung, have been observed, 


CIRCULATORY DISTURBANCES. 


Anemia of the lung occurs as 4 part of general anemia, from 
pe upon the lung, or from obstruction or obliteration of the 
lood-vessels. The last is the cause of the great pulmonary 
anemia in emphysema of the lungs. The lungs are pale in color 
or of a mottled appearance in elderly persons, in whose organs 
considerable pigment is usually present, 


fre. 


Pio. 190—Acate congestion of 1) 


Active Hyperemia or Congestio 
lends to increased flow of ood to the lu 
treme, causing rapid death (apopleria puli 

tation of the lungs by the ink 
air, or of irritating gases, and in certain lesi 


brain, there may be more or less 
(Big. 190), Cateral hyperemia oc 
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or some other part of the ae te ey anemic, The lung in 
active hyperemia has a dark-red color, and on section Tilaot aa 
from the surface of section. The alveoli may contain free blood, 
and in marked cases there is blood in the sputa during life. 

Passive hyperemia is for the most part a chronic condition, 
due to causes which prevent the outflow of blood from the lungs. 
The most frequent cause is valvular disease, particularly mitral 
stenosis and regurgitation; but weakness of the left ventricle 
from fatty disease or fibroid degeneration acts in a similar manner. 
Any Jocal cause of hindrance to the outflow of the blood in the 
veins leads to similar passive congestion, It is often found in 
the dependent parts of the Le a in cases of great asthenia, as in 
typhoid fever. This is called hypostatic congestion; not infre- 
quently it leads to hypostatic pneumonia when irritants are inspired 
or descend through the bronchi to the parts of the lung affected. 
Post-mortem there is often a similar hypostatic ra Se but 
without any evidences of catarrhal inflammation of the bronchi, 
such as always occurs in the cases developed during life, 


Fi0, 200.—Phagocytic cells of the sputum, contatning blood from a case of 
“ se0e7te cardiac congestion Of the lungs (Jakob. 


The lung in passive hyperemia is dark-red in color and heavy. 
In the Caines nacto cases it is moist on section, being infiltrated with 
; in chronic cases, as in slo’ 
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nition of the connective tissue of the lung; and the whole process 
is called ic induration. In cases of heart-disease with con- 
gestion of the lunge there are very commonly found in the sputa 
pigmented a cells and leukocytes, such as those described 
above (Fig. 200). They are of somewhat diagnostic importance, 
occurs most frequently as a result of passive hyperemia. 
Tn other cases the edema is the consequence of general septic condi- 
tions which lead to unusual permeability of the blood-vessels. Simi- 
lar edema, not dependent on ive congestion, occurs in the parts 
of the lang surrounding inflammatory areas, and in some cases 
“penne ane aie cs dependent on Eee xeleses 
tion, In eases of edema due to ‘ive congestion the 
are dark-red in color, and on section ina or less serous uid tees 
dered frothy by admixture of air, exudes from the cut surface. 
the other forms of edema the lung may be guia light in color, 
geueally grayish, but on section the same frothy serum exudes 
ym the su 


Hemorrhage.—Small punctate hemorrhages occur in cases 
of severe congestion or inflammation, in the hemorrhagic or in- 
fectious diseases, and in uence of high blood-pressure, as in 
death from asphyxia or in w! Opie aati When hemorrhage 
from congestion is combined with serous effusion the lung assumes. 
an appearance not unlike that of a hyperemic spleen (splenization). 
A form of apparent hemorrhage is seen in cases in which the blood 
is aspit from the bronchi. In such cases, lobular ae of 
hemorrhagic infiltration are found at the bases. 1. emor= 
rhages into the substance of the lungs may be traumatic, or they 
may be due to rupture of an adjacent aneurysm into the lung. 
Small or large pulmonary hemorrhages are at times due to lesions 
of the nervous system, realy of the base of the brain. 

from the lungs, discharging externally through the 
bronchial tubes, is most commonly due to tuberculosis, and is 
larly frequent in the late stages, when cavities have formed. 
immediate source of the bleeding is generally an eroded yes- 
sel in the wall of the cavity, and a small miliary aneurysm is 
commonly found at the point of erosion. Hemoptysis may be the 
first indication of the existence of pulmonary tuberculosis, but the 
old belief that hemorrhages cause phthisis is ill-founded. A 
hemorrhage or any other lesion of the lungs may, of course, add to 
the liability to jnfeatson ; but, as a rule, the eases in jon are in- 
stances of rhage occurring before the other 
pulmonary disease have become marked. 
sis is due to congestion of the Iungs, to 
vessels from gangrene, abscess, or the like, 


straation. 
Hemorrhagic infarcts may occur in the Iu 
places, from obstruction of the arteries by emboli. 
n 





i 
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come from the right heart or from the general venous system, and 
in the smaller branches of the pulmonary artery, frequently 
at their points of subdivision. Very often, however, emboli are 
not found, or, if so, are so small as to have been unable to cause 
obstruction without the associated thrombosis, or there may be 
purely thrombotic occlusion, Valvular lesions and m 
weakness of the heart aid greatly in the production of infarctions 
by causing a sluggish circulation in the pulmonary vessels, and 
thus Weise se. thrombosis. Infurctions are occasionally due to 
thrombosis of the jee oid yeins without obstruction of the 
arteries; more rarely they are caused by occlusion of one of the 
bronchial tubes. The latter condition leads to collapse (ateleetasis) 
of the part of the lungassociated with that tube, to consequent con- 
gestion (sce Atelectasis), and, sometimes, when the congestion is 
severe, to hemorrhage. In addition, it is to be remembered that 
hemorrhages into the lungs are likely to have the shape and 
ances of ordinary infarcts, because they occupy the area suy by 
the bronchus into which the blood finds its way. Infarctions are 
most frequently found in the lower lobes and in the right lung; they 





Fin, 201.—Hemorrhagie infarction of the lung (from « photograph by Dr, Win. M. Gray). 


are usually multiple, They have the characteristic wedge-shape, the 
hase of the wedge directed toward the pleural surface. They are 
hard, airless, dark-colored, and project above the other parts on 
section and on the pleural surface. Microscopically there is seen 
a uniform hemorrhagic infiltration of the tissues (Fig. 201), and 
not infrequently hyaline thrombosis of the smaller pearees 
Toward the apex of the infarct there is more fibrin in the blood- 
vessels, and the main vessel may be found obstructed by an embo- 
lus or thrombus. Small infarcts may be wholly removed through 
the vascular and lymphatic channels after liquefaction and grano- 
Jar degeneration of the blood-clot. More commonly a pigmented 
scar is left. Softening and cyst-formation may occur, or in eases 
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in which the original embolus was infected by mi isms, or 
in which the it becomes infected thronght the bronchial tubes, 
abscess or may result. 4 

Em! without infarction is not infrequent in the lunge 
An interesting form is fat-embolism, peealtts from fracture of a 
bone with di: ization of the marrow, and less frequently from 
traumatic distui of other fat-tissues. When branches 
of the pulmonary artery are occluded in this way, or when numer- 
ous vessels are obstructed, sudden death may result. In other 
cases there are merely great dyspnea and oppression. Air-embo- 
lism, embolism of hydatid cysts, and embolism of portions of 
tumora are rare. Attention been called to the embolism of, 
placental cells in certain cases of eclampsia. 


HYPERTROPHY AND ATROPHY. 


aypecuphy.— true hy; hy, in the sense of increase 
of all constituents of Do agone is extremely rare, and 
robably only occurs when areas of the pulmonary tissue have 
fac rendered useless early in infancy or in fetal life. Cases have 
been observed, however, in which a single lung occupied the entire 
side of the thorax to which it belo seals alse a pact ae he 


other side, where supe abeophy of the other lung had existed. 
areas of hy) 


Tt may be that limi wophy oecur more frequently 
than we at present believe, but evidence is wanting. 
Hypertrophy.—The muscular tissue of the intervesicular 
septa and of the smaller bronchioles not infrequently undergoes 
proliferation or hy; asia when there has been obstruction in 
the air- , 80 that greater expiratory force was required. 
Similarly the elastic tissues may become increased ; but these are 
not instances of true hypertrophy. 
Atrophy.—Aside from that which occurs as a part of emphy- 
sema, atrophy does aot take place. 


EMPHYSEMA. 

By this term is indicated an increase of the air contained within 
the lungs, either in the normal tubes and alveoli, or in the inter- 
stitial connective tissue. Two varieties of emphysema may be 
distinguished by their essentially different nature, These are the 
interstitial and the vesicular, 

Interstitial emphysema of the lungs is ri 
physema of the subcutaneous tissues—i, ¢., th 
existence of air within the fibrous tissi 
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of the pulmonary structure would, of course, act as a primary 
cause. Interstitial emphysema is most commonly observed in 
such diseases as whooping-cough and membranous croup ; it may 
alco result simply from straining efforts, as in women during labor, 
or from forcibly lowing wind-instruments, ete, The air the 
ruptured air-vesicle fin way into the interalveolar and inter- 
vesicular septa, and, passing along these, eventually reaches the 
“aes connective tissue, where it is seen in the form of small 
, movable from place to place. The process may extend to 
the roots of the lungs and even to the mediastinal tissues, or to 
the subcutaneous tissues of the neck. When an air-vesicle near 
tthe plearal surface ruptures pneumothorax may result. 
Weicker eng ypemia ay Shaya to designate over- 
distention of the alveoli and air-cacs of the lung. factors 
play a part in the causation of this condition : first, increase of the 
ressure under which the air exists in the lung; and, secondly, 
Aiaterallve or inflammatory weakness, with loss of elasticity of 
the lung-structure itself. There are several varieties, and the 
causes vary somewhat in each. r 
(a) Acute vesicular emphysema results simply from excessive 
air-pressure within the alveoli, and may be more or less wide- 
spread. Tt oceurs in cases in which inflammatory swelling or mu- 
cous secretions within the bronchi obstruct the expiration of air, 
but are not sufficient to impede the more vii is inspil 
force. There results overdistention of the alveoli and air-vesicles. 
Somewhat similar conditions are present the entrance of air 
into certain parts is impeded by obstruction or disease of the 
bronchi or by consolidations of the pulmonary tissue, Locali 
emphysema of other parts results (Fig. 2 the term nica 
emphysema is applied to such cases, ‘This is not unusual in the 
lobules of the lung surrounding areas of pneumonic or tuberculous 
consolidation, and may affect an entire lobe or lung when the en- 
trance of air into the other lobes or the other lung is prevented, 
Pathologic Anatomy.—lIn these cases of acute and viearious 
emphysema there is simply overdistention of the alveoli, and the 
tissue presents a paler color than normal and a cotton-like sensa- 
i d in the fingers. Microscopically nothing beyond 
hing of the septa and some anemia of the vessels is 
If th ntinue to operate, changes similar to 
those found in chro jlar emphysema ensue, 
(6) Chronic vesicular emphysema is the ordinary form of emphy- 
ken of as substantial emph 
sicular emphysema combi occurs in 
i redixposed to by attacks of broncho- 
e existence of other inter and con- 
of the lungs. ‘These conditions lead to weak- 
of elasticity of the pulmonary tissue. dity 
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plays a part in the same direction, and it is suy by some that 
there is an abnormal lack of development of the elastic tissue in 
the lungs of such persons, rendering them more susceptible to this 
disease. The dircet exciting cause of emphysema is increase of 
the air-pressure within the alveoli, and much speculation has been 
indulged in to discover whether inspiration or expiration plays the 
more important part in increasing the pressure. It seems likely 
that the expiratory force is the more important one, as in the case 
of constant coughing in chronic bronchitis, the blowing of wind- 
instruments, the constant straining in certain pelvic disorders, 
all of which may lead to emphysema. 

Pathologic Anatomy.—The lung increases in size, and very 
often remains distended when the thorax is cpanel t-mortem, 
‘The edges are rounded ; the organ is light in color, and hus a cotton- 


Fro, 272, —Fmphysema of the lungs (Kare 


like dont when squeezed between the fingers. On section into it 
the alveoli may be seen to be distended, and there may be cavities 
of quite considerable size, often as large as a pea, and sometimes 
even that of a cherry or plum (Fig. 202). rge 
kind are not unusual near the pleural surface ; the 
has been used in reference to such cases, 
matter of the lung is very much lessened, and 
in radiating or parallel fines. This lessening 
not alone due to ita distribution over a 
also actual disappearance by removal throu; 
nels and through expectoration. 
Chronic emphysema may be a general pr 
of both lungs, or it may be localized. 1 
the apex and anterior edges that are most com 
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but spots of em, yma may be seen here and there in other parts 
of the lung, Far ener vith normal tissue. ‘The involyement of the 
epee and anterior portions is due to the fact that the scat 
is more apt to distend these portions of the lung than the 
Jateral and rtions, which receive the uniform support of 
4 pa of the chest and the diaphragm as they contract against 
he lung. 

Microscopically emphysema is found to consist in enla 
ment of the vesicles and alveoli by distention and by atrophy 
and disappearance of the intervesicular and interalyeolar septa. 
Studied the earliest stage, there will be found, first, over- 
distention of the air-sacs, then a gradual thinning, and finally 
yacuolization of the intervesicular septa at their thinnest 
Coincidentally the small capillaries are compressed, and are final; 
converted into hyaline cote ‘The anemia consequent upon this 
determines additional pone and degeneration ‘of the septa and 
fatty degeneration of the loosened epithelium, so that eventually 
the whole of the septum disappears. ATatag: adjacent alveoli inter- 
communicate and large spaces are thus formed. 

‘The obstruction to the pulmonary circulation due to the oblit- 
eration of the capillaries leads to collateral hyperemia of the larger 
branches supplying the bronchi, and thus prolongs the chronie 
bronchitis, which in the first instance may have been the cause of 
the emphysema. Subsequently collateral anastomosis between the 
pulmonary arteries and the bronchial aystem of blood-vessels is 
established. 

Associated Conditions in Other Organs.—The shape of the 
thorax in emphysema is characteristic. The chest is in a constant 
state of extreme inspiration, the clavicles elevated, the sternum 
protruded, the back arched. It has a shape well likened to that 
of a barrel. The diaphragm is usually depressed, and the liver is 
below its normal position; the heart is almost or completa cov 
ered over in front and usually pressed somewhat backward from 
the chest-wall. 


ally 


be notably increased, 
paces are found to be in 
Jung is light in color an jen collapses readily. 





DISEASES OF THE RESPIRATORY SYSTEM. 423 


ATELECTASIS. 


The term atelectasis is applied to two distinct conditions, one 
occurring ax a congenital affection, in which the lung has never 
been rly expanded by air; the other occurring in after-life, 
in which the lung is compressed or collapsed, so that the alveoli 
and_air-vesicles are rendered airless. 

atel is found in new-born babes in 
whom the inspiratory power has been so deficient, as the result of 
general weakness or compression of the thorax, or of compression 
of the brain by cerebral hemorrhage, that the lungs, or parts of 
them, have never been expanded. It may also take place in a 
purely mechanical way by obstruction to the air-passages by 
meconium or other foreign matter, 

Pathologic Anatomy.—Congenital atelectasis commonly affects 
the bases and posterior leet of the lung. The area of disease 
is of a dark-reddish color; it is rather tough, and on section 


sentx a smooth appearance ; pressure gives no sign of crepitation, 
Tf a portion be thrown into water, it sinks. Usually a con- 
siderable part of the lung is involved, but sometimes merely 
lobular areas are . By inserting a blowpipe into the 
bronchi the lung may be inflated, and resumes its normal ap- 
pearance, peed the condition has not persisted for any length 
of time. 


f the child does not perish, secondary changes take 
place. ‘The reaps of the alveoli degenerates, more or less 
proliferation of the connective tissues of the septa occurs, and the 
pleura over the diseased area is prone to become thickened. The 
atelectatie portion of the lung in such cases remains collapsed ; it is 
smooth on section, free of pigment, and can no longer be inflated. 
Secondary dilatation of the bronchioles and bronchi may ensue. 


It is of interest, in a medicolegal sense, to recognize that atelectasis re- 
sembling the congenital form may be met with in the bodies of infants that 
have lived, breathed, and even cried tera The explanation of this ix 
that the coll ensued some time after birth, and that as the lung had’ 
practically still its fetal characteristics, the resulting atelectasis is the exact 
‘counterpart of the congenital form. 


structed by intense catarrhal thickening of thei 
consequence lobular areas of atelectasis ure devel 
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frequent as one of the pathologic features of broncho- 
pneumonia (g. ¢.). 
The ex ion of atelectasis as the result of bronchial ob- 
struction has occasioned much discussion, and several theories 
have been tet In some cases it is not unlikely that mucous 
secretions within the bronchi may prevent inspiratory entrance of 
air into the lungs without opposing any obstacle to expiration, so 
that collapse is gradually developed. “In other cases it is ikely 
that both inspiration and expiration are prevented, while the 
contained within the air-vesicles is gradually absorbed. It is 
claimed that first the oxygen, later the carbonic acid, and eet 
the nitrogen, are absorbed ; the 
lapse of the alveoli then becomes 
complete. It is possible, also, that 
atelectusis may be developed as the 
result of the fiilure of i 
motions on one side, or +} 
certain 


aup- 
oe by inspiration. Such a con- 
ition, however, must be rare, 
Pathologic Anatomy.—The part 
affected by-atelectasis is dark in 
color, and is much reduced in size, 
so that when lobular areas are af- 
Ves berets surface may be 
considerably depressed q 
On section the surface Le de 
and generally dry, though in some 
instances passive hyperemia, which 
is generally present to some extent, reaches a grade that 
bloody liquid flows freely from the surface of section. The term 
aplend is properl: ar to such cases, whereas the instances 
i h the surface is dry are often spoken of as i 
does not crepitate, and sinks when placed in water. In 
ages the digecaee portion may be inflated through the 
the condition has persisted, conneetive- 
pringing from the septa causes anent 
nent collapse. The lung in cases i 
lor, due to the deposit of hem: Pe. 
disintegration of the blood present, c 
be compressed, but sometimes atelectatic bronehi- 
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INFLAMMATION, OR PNEUMONIA. 


Classification.—Inflammation of the lungs, pneumonia, or 
pneumonitis, Snel in a variety of ways, and present itself in 
a number of widely varying forms, both as to the distribution and 
the nature of the pathologic changes in the pulmonary structure. 
Tn all cases some irritant is conveyed to the igh) from the 
upper airpassages or external world through the bronchi; (6) 
from some other part of the body through the blood (hematogenic 
pneumonia) ; or by from the pleura by direct extension or through 
the lymph-channels (pleurogenic Geek 

Anatomically pneumonia is classified according to the nature 
of the inflammatory products, and there are thus distinguished : 
Sfibrinous pneumonia, in which the air-vesicles and terminal bron- 
chioles contain an exudate especially rich in fibrin; catarrhal, or 
bronchopneumonia, in which the exudate is composed of an albumi- 
nous liquid containing numerous epithelial cells and blood-cor- 
puscles ; pneumonia, in which pus-cells are the note- 
worthy element in the exudate; cheesy pneumonia, in which 
cellular desquamation and cheesy necrosis are prominent; and 

ive, or fibrous pneumonia, in which there is overgrowth 
of fibrous connective tissuc. It is to be remembered, how- 
ever, that mixed cases are of frequent occurrence. Thus in 
many instances localized areas of decided fibrinous pneumonia are 
found in the midst of larger areas of catarrhal pneumonia ; some 
distinctly purulent exudation may be met with in many instances 
of fibrinous or catarrhal pneumonia ; and more or less productive 
inflammation and fibrous ovenzrowth may be seen in any of the 
other varieties, Typical eases, however, present little mixture of 
the lesions. 

The terms parenchymatous and interstitial pneumonia are 
sometimes say but are of doubtful significance. The proper 
parencbys Tangs, the alveolar septa, and their contained 

lood-vessels, are never the sole seat of inflammation, and the 
term parenchymatous pneumonia, as usually applied to inflam- 
mations of the lining epithelium of the air-vesicles, is therefore 
misused. It is more proper to call the fibrous variety interstitial 
pneumonia. 

Fibrinous Pneumonia. 


Definition.—Fibrinous, or croupous, or lobar pneumonia is 
an acute infectious form of pneumonia, generally caused by the 
Diplococeus pneumoni, and usually involving an entire lobe or 
more of one or both lungs. Pathologically it is characterized by 
eal exudation pelt an rence ie ae bron 

composed 0} rin; and clinically the disease 
bya detinite and characteristic course. "> 
.—The important factor in the causation of fibrinous 
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pesuaeas is the Diplococcus pneumoniw (Frinkel-Weichsel- 
wim). This micro-orgunism is found in the sputa and in the 
lungs of the great majority of cases, and is sinduahtadly the cause 
of the pneumonia ; but occasionally other micro-organisms seem. 
to oceasion typical fibrinous pneumonia, Among these are the 
Peeetseee of Friedlinder, streptococei, anh osc the 
illus of typhoid fever, the bacillus of influenza, and the Bacillus 
coli communis. In some cases in which bacteria other than the 
diplococcus are supposed to be the cause, there is doubtless mixed 
infection ; but it must be accepted at the present time that a num- 
ber of micro-organisms are capable of causing the disease. The 
fibrinous pneumonia which occurs in the course of tuberculosis is 
certainly due to secondary infection, and the sume thing frequently 
happens in the course of typhoid fever and influenza, though 
specific bacilli of these diseases may alone cause pneumonia, 

‘The micro-organisms usually gain access to the lungs eae 
the bronchi. In the case of the Diploeoecus pneumonie the 
quent occurrence of this organism in the mouth and upper respira- 
tory passages furnishes a ready explanation of one source of infec- 
tion. More rarely the bacteria may be directly inspired from 
without, or, exceptionally, they may reach the lungs through the 
circulation, 

There are certain predisposing factors which have long been 
recognized clinically as causes of pneumonia. These pet net 
by rendering the pulmonary tissues less resisting, or by increasing 
the virulence of be diplococci of the mouth. Among these causes 
are exposure to cold, injury of the lungs by traumatism, fatigue, 
and systemic depression, 

For the description of the Diplococeus, see page 207.) 

athologic Anatomy.—The lesions most frequently involve 
the lower lobe of the right lung; next in order is the lower lobe 
of the left Iung; the apices alone are least frequently involved. 
Tn all cases there is a tendency to the involvement of a whole 
lobe, and, as a rule, the entire area of disease is affected uniformly 
and simultaneously. There are wide variations, however ; for, on 
the one hand, typical fibrinous pneumonia ey occasionally appear 
as a more or less lobular disease (particular! Y in influenza), and, 
on the other band, the process may spread from one part of the 


lung to another (pnenmonia ra In typical cases, not only 


is the process unifori stributed, but it passes through distinet 
stages: first, of congestion, then of consolidation, and finally of 


resolution 
aes affected area is dark- 
and on pressure erepitates 
pleura over the diseased part is 
through the ling bloody eae 


exudes, and when the part is compressed with the fingers 
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liquid shows few air-bubbles. The condition is ety one of 
intense congestion, with exudation into the alveoli and terminal 
bronchioles of serous liquid and blood-corpuseles (see Fig. 199). 
Microscopically the small blood-vessels of the septa are seen to be 
tly ‘a dled and project inward toward the alveoli, Within 
«¢ latter may be found many red corpuscles, a lesser number of 
leukocytes, and some detached epithelial cells, 
Stage of Consolidation, or Hepatization—The diseased lung is 


Fic. 201.—Red bepatization of the tung (from # photograph by Dr, Wm. M. Gi 


now completely solid and liver-like in consistency (hepatization), 
It is swollen, and marked on the surface by indentations of the 


Fo, 205.—Cronpous pnenmonia: beginning gray hopal 


ribs. ‘The surface of section is at first red i 
tion, Plate 4), but later becomes white or g 


nme 
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persons (in whom the lungs are usually darkly pigmented from 
inhalation of dust) of a variegated appearance, resembling granite 
(gray hepatization, Plate 5). ‘The cut surface is entirely dry, 
and is finely granular on account of the projection of small 

lugs of fibrin from the alveoli and bronchioles. The pleura 
is generally covered with fibrinous exudation. Microscopically 
the alveoli are found distended with a network or particles of 
fibrin, in which the same cellular constituents as occur in the 
stage of congestion are embedded, The fibrinous network is beau- 
tifully demonstrated by staining the sections after the method 
of Weigert (Fig. 204). The blood-vessels are less prominent than 


CNS pee al _ oS | 


F io. 206.—Advanoed gray hopatteation (from # photograph by Dr, Wim. M, Gray). 


in the first stage. As the disease advances to the period of 
gray hepatization the number of leukocytes within the exudate 
increases and the blood-vessels become still less prominent (Figs. 
205 and 206). 

Stage of Resolution.—Gradually softening of the exudate ocours 
and the lung becomes more moist. Puriform liquid may be 
squeezed from the surface of section, or may be seen in the bron- 
chioles and bronchi. Crepitation is re-established. Microseopi- 

fatty degeneration of the cells of the exudate is apparent. 
Softening is further contributed to by simple liquefaetion. The 
ese processes is emulsification of the exudate, which is 
off by the lymphaties or expectorated, 
“ completed the epithelial cells 
oliferate, so as to repair the dis- 
ame time proliferative changes may be 
These conditions exist throug! out 
nt, but become more apparent in the 
tually the lung is restored to its pre- 


n some cases the pathologie changes 





PLATE 4. 





Cruupous pneamonta, stage of red bepatieation Bollinger! 





PLATE 5. 





Croupous pneamonta, stage of gray hepatization | Bellluger), 
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vary somewhat from the typical form described. Not rarely there 
are considerable congestion and even edema of the lung throt 

out the disease ; in drunkards or cachectic individuals the ex 

is more markedly hemorrhagic than is usually the case ; and some- 
times, particularly in instances accompanied by streptococeous in- 
fection, the exndate is more cellular than customary. In still 
other cases proline cl in the septa are prominent. 

Associated Lesions Pathologic Physiology.—The 
portions of the lung not involved by the pneumonie process are 
usually somewhat emphysematous and congested ; and edema may 
develop. The latter is, however, not so common as has often been 
assumed. The larger bronchial tubes, as a rule, remain normal, 
or at most become congested. The finer bronchi are more fre- 
quently hyperemic, and excess of mucus coats the surface. In 
practically every case there is a certain degree of fibrinous pleu- 
risy, either on the external surface of the pleura or between the 
lobes. Extensive pleurisy is rare and scrous exudation is un- 
common. The pleurisy is directly attributable to the micro-orgun- 
ism which has caused the underlying pneumonia, 

Though fibrinous pneumonia is frequently an entirely local in~ 
fection, systemic intoxication is usually present, and general infee- 
tion may further aid to develop widespread pathologie changes, 
Leukocytosis is present in the t majority of cases; its ab-, 
senee is generally significant of unusually intense systemic in- 
toxication. White clots are often detected in fatal cases in the 
chambers of the heart and in the large blood-vessels leaving the 
heart. Cardiac and respiratory embarrassment, often ascribed to 
mechanical causes, such as heart-clot or extensive consolidation, is 
probably in many cases due to the action upon the nervous system 
of the toxins of the disease, M. ial degenerations aid in pro- 
ducing circulatory weakness. The heart-muscle and the kidneys 
may suffer parenchymatous degeneration, as in other febrile infee- 
tions, and acute exudative inflammation (myocarditis, nephritis) 
may occur in either of these organs. Albuminuria is not infre- 
quent, and albumoses may be found in the urine, especially during 

e of resolution. The chlorids of the urine are usually 
diminished. The spleen is enlarged and soft. 

Pericarditis is frequent, and endocarditis, either of the simple 
or of the malignant type, is more common than in any other acute 
infection, excepting mutism, Menin; i ic y noted, 

ibrinous or pseudomembranous bronchitis, la itis, gustritis, 
colitis, and cystitis are sometimes met with. Inflammations of the 
Joints and abscesses in various sige 
Unusual Terminations. medar 


gale argaviens may lead to termination in 
may be due to the that the pneamon' 
by such micro-organisms. The affected area m 





ang (carnification) in a case of poeamonla of fire weeks’ 
‘ipitsetiuma in the nlveells & new blosd vem, infer eek 


septa and even within the alveoli. There results a solidification 


Coon of the lungs, or, as it is termed, fibrous pneumonia 


Fig. 207). 
Catarrhal Bronchopneumonia. 
Definition.—Catarrhal bronchopneumonia, or lobular pneu- 
: a of 


pneumonia may be produced experi- 
ig them to inhale steam or various 
haracteristic lesions are produced 


forma of pneumonia similar 
dogs. Somewhat analogously, 
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in the late stages of various diseases particles of food and mucous 
secretions may sink to the dependent parts of the lungs, or may 
be drawn in by the inspiratory air and set up cat pneu- 
monia in the parts already predisposed to inteedatioay by hy- 
pose congestion (/ pneumonia), Of the same  etio- 
logic sort are the catarrhal pneumonias which occur in diphtheria, 
epithelioma of the larynx, and inflammatory conditions of the 
mouth and pharynx, in which irritating particles are carried to 
the finer bronchi by inspiration (aspiration-pnewmonia ; deglu- 
iti ia). Catari pneumonia of this kind is not in- 
went in the new-born as a result of vigorous inspiratory efforts 
le while the head is descending through the vagina. 
Most frequent, however, of all forms of catarrhal broncho- 
meumonia is that which occurs in the course of measles, whoop- 
ing-cough, influenza, or other infectious fevers attended with 
bronchitis. The manner of involvement of the alveolar structures 
will presently be described ; for the present it may be said that 
the inflammatory process extends from the bronchi by continuity 
and eonreuly, or by aspiration of irritating bronchial secretions. 
The immediate cause of catarrhal pneumonia is, in the majority 
of cases, some bacterium, The most frequent is the Diplococcus 
pneumoniw, which occurs in over 50 per cent. of all cases, either 
alone or in combination with the Streptococeus pyogenes, staphy- 
lococei, the pneumococeus of Friedliinder, the bacillus of influenza 
or of typhoid fever, or the Bacillus coli communis. Any of the 
other forms named, and especially the pyogenic micrococci, ma; 
cause catarrhal pneumonia without the diplococcus of Frinkel ; 
but in the case of fevers (typhoid fever, influenza) in which the 
ifie mic ‘isms are found, there is usually mixed infoc- 
tion with the Diplococens pneumoniw. 
thologic Anatomy.—The lesions vary somewhat in dif- 
ferent cases, and we may distinguish three important types, the 
simple, or ordinary catarrhal bronchopneumonia, the hypostatic 
form, and aspiration-pneumonia, 
1, Simple onia,— The lung in such cases 
presents more or less distinct external appearances. On the 
pleural surface may be seen lobular areas of dark- or light-red or 
grayish color, which are somewhat elevated and harder than the 
normal lung. Surrounding these the pulmonary tissue is emphy- 
sematous, while here and there may be seen dark-red or lead-col- 
ered and somewhat depressed areas of pulmonary collapse (atelec~ 
tasis). The lung as a whole is crepitant, while the ic and 
atelectatic areas are consolidated and airl ri 


are, asa vale, involv 


liable to the disease. The smaller and medium-sized 
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the bronchioles contain mucopurulent secretion, which may be 
squeezed out; the arcas of pneumonie consolidation are smooth 
and moist on the surface of section, or exceptionally somewhat 
ular as a result of admixture of some fibrinous pneumonia. 
jonally there may be puriform liquid or small purulent col- 
lections around the bronchiole in the center of the lobule. The 
area of collapse (atelectasis) is dark-red, as a rule, and on pressure 
bloody liquid exudes. 

Tn the very earliest me of the disease the lobules of eon- 
solidation and collapse may be inflated by inserting a tube into the 
bronchus supplying the part and by blowing gently into it. Later 
this is not possible, as the consolidation increases. At the same 
time it is noted that the consolidated areas become lighter in color, 
until at last they are grayish-yellow ; while the areas of collapse 
become pneumonic and present a similar change of color. 

Microseopically the terminal bronchioles and alveolar 
present somewhat swollen walls and contain variable amounts 
of mucous exudate containing desquamated cells, In the areas 


Fra. 208 —Catarthal pneumonia (Karg and Sehenoel), 


oli and the air-sies are filled with liquid 
of epithelial cells, red corpuscles, and leuko- 
2 albuminous mn nature, as 


eases the number of red oe 

Il, but in some instances, particularly in 
cci and staphylococci are operative, the 
agic, or later purulent. ‘The alye~ 
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olar septa larly present considerable round-cell infiltration, 
and the |-vessels are surrounded by emigrated leukocytes. 
The blood-vessels in the septa are distended and tortuous. 

‘The atelectatic areas present even greater congestion of the 
blood-vessels, and the alveolar cavities are obliterated by the eol- 
lapse of the walls, or contain at most a little hemorrhagic exudate, 
The epithelial cells tend to lose their characteristic shape and 
become cuboidal. 

As resolution advances, the cellular exudate becomes lighter in 
color a8 a result of fatty degeneration, and eventually it is absorbed 
or expectorated, Coineidently the round-cell infiltration disay 
pears from the septa, and the pulmo tissue returns to 
normal, excepting that the epi Hial celle of the alveoli tend to 
remain more or less cuboidal for a time. 

Pathogenesis.—The manner of development of the lesions is 
of considerable interest. In the ordinary catarrhal bronchopneu- 
monia now under discussion there is always a primary bronchitis 
of the terminal bronchioles, a bronchiolitis, or capil itis 
as it is termed, This may be spread to the alveolar structure in 
several ways. In most inst no doubt, the inflammation 
travels downward along the bronchioles to their termination by 
continuity, of out through their walls to the surroundin 
alveoli by contiguity. In either ease there results a patch o: 
eat pneumonia surrounding a terminal bronchiole. Less 
eommonly the affected lobule first becomes atelectatic and then 
pace ‘The atelectasis results from the obstruction of the 

ronchioles by mucus or by their swollen walls, and is due to 
the gradual abeoepiticn of the air contained within the alveoli and 
the inability of more to enter (see Atelectasis), Subsequently the 
collapsed area becomes inflamed by the entrance of micro-organisms 
from the bronchioles or by extension of surrounding inflammation, 

Unusual Characters.— Marked variations are seen in the nature 
of the and in its distribution. In some instances there is 
but li ree consolidation, while the bronchiolitis, or eapil- 
lary bronchitis, is a striking feature. In other cases the exudate is 
decidedly hemorrhagic or purulent, and it may in certain areas be 
quite fibrinons. Regarding the distribution, the most striking 
variation is the tendency in some cases to lobar involvement by 
confluence of the lobular areas (pseudolobar form). 

Associated Lesions.—The constant association of bronchitis 
hua been sufficiently noted. Pleurisy is less common than in 
fibrinons pneumonia, but the patches near the surface are regularly 
ieearel mores Pecyal exudation, It has wen recognized 
that purulent pleuriay is more apt to occur : amoni: 
children than in slay and in many of the: 
pneumonia is |. Widespread toxic 
may occur, a5 in fibrinous pneumonia, 
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Unusual Terminations.—In cases in which miero-organi: 
more virulent than usual, cause the pneumonia, suppers 
gangrene may result. Fetid and pultaceous foci, or purulent 
collections surrounded by considerable areas of congestion and 
inflammatory edema, result. In other instances the process of 
resolution is slow, and fibroid overgrowth of the septa and pro- 
liferation of connective tissue within the alveoli ensue, with the 
production of more or less extensive sclerotic hardening and con- 
traction of the lung-structure. Within such areas the alveolar 
exudate may lie for a long time as a fatty mass; but this is 
unusual ; and true caseation, of which so much was formerly atte 
does not occur. The instances in which this was supposed to 
have oceurred were cases of subsequent infection with tubercle 
bacilli, or cases of tuberculous umonia ab initio, 

2. Hypostatic Pneumonia.—The bases and Soest es of 
the lungs are commonly involved in these cases. process 
occurs as a terminal affection in many diseases. Tt begins as an 
intense hypostatic congestion and hemorrhagic edema of the de- 
pendent parts of the lungs. Subsequently the irritants which 
make their way to the ponpesied area through the bronchi set up 
# form of inflammation of the terminal rohit and air-vesicles 


which is largely ecatarrhal, but more fibrinous than ordinary bron- 
ehopneumonia. The inflammatory process is also more atte 
it 


and is at the most insignificant compared with the antecedent 
associated congestion and edema, 

3. Aspiration-pneumonia.—Of the dust which we constantly in- 
hale, the test part is arrested in the upper air-passages or in 
the larger bronchi, and is ex rated, A part, however, 
the finer bronchi and bronchioles, and sets up a certain amount of 
local irritation and congestion, with desquamation of epithelial 
cells and emigration of leukocytes. Ordinarily these processes are 
exceedingly trivial and can rarely be demonstrated. In 
however, whose occupations (¢. g., stecl-grinding, coal-mini 
marble-cutting, etc.) subject them to excessive dust-inhalation 
pulmonary changes are extensive and severe, ‘This is one form 
of aspiration-bronchopneumonia, but the irritation rarel at 
the point of ecatarrhal inflammation ; on the contrary, the irmtant 

rticles penetrate th of the bronchioles and are distributed 

by the lymphatics, causing fibroid changes of greater or less 
extent, @ pneumonia thus produced is therefore more properly 
Some a form of fibrous annie _ sacral 

In the course of various affections of the ‘nx, larynx, 
trachea, and bronchi, as well as in cases in whieh th 
of the larynx, o ugh general depression, particles of food or 
secretions of the ter the air-passages, irritating matters: 
may be inspired or “aspirated” into the finer divisions of the 
bronchial system. ‘There results intense local irritation, with 
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catarrhal inflammation and consolidation. The exudate is largely 
epithelial, but more often serous, hemorrhagic, or purulent than in 
simple catarrhal paeeanon: ee ounieon Sea/ appt! 
to small but i ticles are aspirated an 

bronchial tubes are naesriad laa cea consolidation, by 
character described, results. The i lammatory process in these 
eases of aspiration-pneumonia are habitually intense, and often 
terminate in suppuration or necrosis, with considerable surround~ 
ing hyperemia and edema. 


Cheesy or Tuberculous Pneumonia. 


Definition.—Cheesy or tuberculous pneumonia is an acute or 
subacute form of pneumonia caused by the tubercle-bacillus, and 
involving lobular areas or, by confluence of such, an entire lobe or 
lung. thologically it is characterized by proliferation and des- 
quamation of epithelial cells, infiltration of the alveolar septa, 
and finally by cheesy necrosis of the area of disease. Clinically 

i presents itself as a more or less acute pneumonic 
tuberculosis, Cascous pneumonia is frequently associated with 
miliary or peribronchial tubercles, affecting the alveoli adjacent 
to the tubercles. 

Etiology.—Cheesy pneumonia as an independent condition is 
more common in children than in adults, The immediate cause is 
the tuberele-bacillus. Infection occurs by rupture of a tubereu- 
lous gland or cavity into one of the bronchi and dissemination 
of the infective material throughout the lung. Likewise, bacilli 
may be inhaled from outside, or tuberculous foci in the bronchi, 
larynx, or nose. In cases of disseminated tuberculosis of the lun, 
areas of caseous pneumonia are habitually encountered in the pul- 
Lie Bei ea between the tubercles, Finally, infection may 
take place through the blood, but the occurrence of caseous pneu- 
monia rather than miliary tuberculosis in such cases is assuredly 


mare. 
Mixed infection with Diplococci pneumoniw is not infrequent, 
but it is not, as some investigators have maintained, essential to 


ends of the bronchioles, whore the in: 


ere 
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there may be a jual involvement of new areas, receiving their 
infection from first formed, with a similar, but less uniform, 
lobar pneumonia as the result. 
pneumonia shows no tendency to resolution, but, on 
the contrary, tends to progressive cheesy degeneration, and at last 
to the formation of cavities. The entire lung may be riddled with 
smal] excavations, presenting |, cheesy walls, Usually the 
cavities are small, even though there be few ; exceptionally, large 
ones are seen, Though resolution does not occur, limited areas 
may be healed by reactive fibrous overgrowth springing from the 
alveolar septa and encapsulating the diseased area, or penetrating 
it, and transforming the whole into a fibrous mass. 
Microscopically the exudation has many of the characters seen 
in catarrhal [pean Restarts Essentially the exudate is cellu- 





Sulseute easoous (tuberenious) pneumonia (Bollinger). 
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veasels themselves may be thickened by proliferation of the con- 
nective tisaue. As the process advarices, the cellular exudate and 
the alveolar walls as well undergo cheesy Le ay peintie and pre- 
sent a ee rance under the malariae (Fig. 209). 

ted Lesions. sions.—Cuses of typical caseous pneumonia, 
as aed described, are rare; as a rule, more specific tubercular 
lesions are associated. These may result subsequent to the pneu- 
monic process from the penctration of infective material into the 
lymphatics and its dissemination along these channels; or the 
te tubercles may antedate the associated caseous pheumonia, 
¢ smaller bronchi are commonly attacked, and tubercular 
bronchitis and peribronchitis tending to cheesy change wsult. The 
may be covered with inflammatory exudation, or may pre- 
sent miliary tubercles over the area of disease. Associated pleural 
cclerdeenncigh ‘ially common between the lobes. The lym- 
canted mediastinum and around the bronchi 

are pslscend alse and may be cheesy in the later stages, 


Fibrous Pneumonia. 


Definition.—Fibrous, or productive, pneumonia is a chronic 
resulting from continued irritation, and involving small or 
areas of the palmonsry structure. Pathologically it is 


characterized by Ls al of connective tissue, an clinically i it 
is marked by signs of more or less extensive mechanical impair- 
ment of the pulmonary functions. 

Classification.—Several quite pes paeien mas, Aepenslin apa upon 


different modes of causation, may be he principal 
varieties are: (1) the sector Bates or fibrous pneumonias, 
due to dust-inhalation ; (2) the secondary indurative pneumonias, 
such as sometimes follow croupous, catarrhal, or caseous pneu- 
tmonia, or more frequently chronic congestion of the | or 
atelectasis ; (3) pleurogenetic fibrous pneumonia, in which the 
provess arises by extension of chronic pleural disease ; and ® 
peribronchial and perivascular fibrous pheumonia, in which 
nae follows the bronchi and pulmonary arteries. 

. Pneumonokoniosis—Of the dust we constantly inhale, but 
a 2 reaches the finer divisions of the bronchial tree. 
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By ee pesteraion becomes more difficult. In such cases the foreign 
{cate netrate the walls of the bronchioles and alveoli, passing 
ween the epithelial cells. They may be arrested in the alveolar 
septa and in the tissue surrounding the bronchioles by the for- 
mation of a zone of inflammatory exudation, which eventually 
organizes, forming a fibrous capsule. Some of the particles, how- 
ever, move along the lymph-spaces into the lymphatic vessels, 
being carried by leukocytes or floating free in the liquid. These 
particles may be arrested, at various points along the lymphatics, 
and may occasion fibrous thickening of the vessels or of the peri- 
lymphatic tissue. The greater portion, however, passes to the 
lymphatic glands at the root of the ae jaa surrounding the 
bronchi, and indurative enlargement of ¢! structures results, 
In exceptional instances the irritant particles may be conveyed 
still further, being deposited in the glands about the smaller curva- 
ture of the stomuch and beneath the fissure of the liver. This 
unusual distribution in a direction opposite the usual lymphatic 
current is explained by the assumption that obstruction of the 
larger pulmonary lymphatics causes a reversal of the current. 
Metastatic distribution of dust-particles may also be due to 

rupture of one of the affected lymphatic glands into a vein, 

Pathologic Anatomy.—The appearance of the Lie ey i 
ae al of ce ial ae hottie nature. oe _ of 

moderate degree small areas of fibrous thickening, wil eri 
are the only abnormality. On section these fen found 1 be hard 
and of grayish color ; often, however, darkly pigmented, owing to 
the character of the particles inhaled as well as on account of the 
formation of hemorrhagic pigmentation, The fibrous tissne may 
be arranged in a stellate fauiere oe concentrically around a nucleus 
of foreign matter, Secondary changes are not uncommon ; calei- 
fication is frequently observed, and true bone-formation is ocea= 
sionally noted. Such areas of localized pneumonokoniosis are 

very commonly met with near the apices. 
ft Sitar extensive induration is rare, and is rather more frequent 
at the bases, Large areas of induration may pore de- 
ular character of the lung-structure. Firm bands 
issue may follow the bronchi and radiate into the 
ions of the lung, or thickened trabecule may pass 
from the pleural surface toward the anterior, or, aan a more 
uniform sclerosis 1 ist throughout the organ. The organ is 
contracted ; th le, is thickened and drawn inward ; 
ly dilated as a result of the traction 
jane and asa consequence of secnmu- 
ensive adhesions to the chest-wall 
of the chest, and the pericardium, 
al structures may be drawn from their: 
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Tn rare cases the epithelium of the alveoli and finer bronchioles 
proliferates, and later undergoes a certain amount of fatty degen~ 
eration, giving rise to an appearance not unlike caseation. In still 
other cases necrosis and suppuration and cavities (non-tubercular) 
yak sical In th tages round-cell infil 

fieroscopically.—In the beginning st round-cell infiltration 
and connective-tissue scree ore be seen around the foreign 
particles in the septa, and a certain amount of catarrhal inflam- 
mation may be present in the alveoli. Sharp-edged particles often 
occasion small hemorrhages. In the later stages dense sclerotic 
tissue characterizes the process. Proliferative inflammation of the 
epithelium of the alveoli may be present, but more often the cells 
undergo atrophy and disappear. 

Varieties.—Certain varieties, dependent upon the kind of dust 
inhaled, have been described. The term lean is applied to 
those instances in which ¢oal-dust is the irritant. To a moderate 
extent this is seen at every autopsy on persons of adult age, but 
the eases in which conspicuous sclerosis has occurred from this 
cause are met with only in coal-miners and others of similar occu- 
pation, The lung is of a marble-like or slate-like a ee, and 
the lymphatic glands around the bronchi are intensely pigmented, 
Siderosis is the designation of the cases of pneumonokoniosis due 
to iron-dust, as seen in grinders, founders, ete. Chalicosis is the 
term applied to the form due to stone-dust, as seen in potters, 
marble-cutters, ete. 

2. Secondary fibrous pneumonia sometimes ocours after croup- 
ous or catarrhal pneumonia, or atelectasis, and in these cases 
appears in the form of uniform or localized induration of the pul- 
monary structure. It is due to reactive inflammation of the septa, 
causing thickening of the latter, as well as proliferation within the 
alveolar exudate. Similar reactive fibrous change is seen in some 
cases of caseous pneumonia, and in chronic phthisis the cavities 
are quite generally walled by fibrous tissue. Finally, chronic 

of the lung, such as occurs in valvular diseases of the 

icularly mitral disease, frequently leads to diffuse 
sclerosis of the ling, Such cases are distinguished by dilatation 
of the veins and by hemorrhagic pigmentation. 

3. fibrous pueumonia is an occasional consequence 
of chronic isy. The lung presents on section dense tr- 
hecule of fibrous tissue, which extend from the thickened and 
sclerotic pleara deep into the pulmonary structure (Fig. 210). 

4, Peribronchial and perivascular fibrous pneumonia may be 


associated with the pleurogenic form, or the overgrowth of con- 


y 
syphilis, More moderate peribronchial and perivas- 


by some observers as espec! 
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cular fibrous pneumonia occurs in association with other forma, as 
the pneumonokonioses and secondary fibrous pneumonias, but in 
these cases it is but a minor part of the process. 


Fic, 210.—Fibrous pneumonia secondary to chronic pleurisy (Kaufmann). 


Congenital Syphilitic Pneumonia.—A form of productive pneumonia, 
as distinguished from fibrous pneumonia in the strict sense that the latter 
is characterized by formation of sclerotic fibrous tissue, is met with in con- 
genital syphilis. This is the pneumonia alba of some writers. It is charac 
terized by great proliferation of round and areepties connective-tissue cells, 
with more or less multiplication and degeneration of epithelial cells in the 
alveoli and bronchioles. The lung is solid, airless, and white in color, 
Gummata may be associated. 


Purulent Pneumonia. 


Definition.—Purulent pneumonia is an acute form of 
by pyogenic micro-organisms. Pathologically it is 
characterized by purulent and hemorrhagic exudation in the eon- 
nective tissue, atic channels, or terminal bronchioles and 
t is marked by evidences of intense septic 
of great pulmonary embarrassment. 
h ion in purulent pneumonia may reach the h 

through the bronchi (bronchogenic), ee blood-vessels (hemato- 

i ics (pleurogenic or lymphogenic 
mumonia has already been onenie) 
nous pneumonia and catarrhal bron- 
larly frequent in the latter, in some 

alent exudation may be seen in 
in the form of small purulent collections, in the 
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intervesicular septa. These are instances of intense infection, and: 
the majority of such cases are due to the Streptococcus progenee 
or to. epi yiocoenl ‘The pneumococcus may, however, tt 
alone. The most decided purulent bronchopneumonia is seen in 
instances of aspiration-pneumonia secondary to suppurative proc 
ess in the upper respiratory es, in which particles of infeo- 
tive material are inspired lodge in the ioles. 

Purnlent pneumonia is rarely met in the course of fibrinous 
pneumonia, but sometimes occurs as a terminal condition, Ab- 
soesses of considerable size may be formed. 

Hematogenic purulent pneumonia is secondary to suppurative 
or gangrenous processes in other parts of the body, and is 
manifestation of pyemic infection. It is frequent in puerperal 
septicemia, in suppurative osteomyelitis, and like conditions. 
The micro-onganisms are carried by the veins to the right heart, 
and may first set up malignant endocarditis, from which embolism 
takes place, or they may pass directly through the right heart to 
the lungs. Asa rule the micro-organisms in question are either 
streptococe! or staphylococci; but in certain specific infections 
fs typhoid fever) the specific organisms may alone occasion puru~ 
lent pneumonia, 

When large embolic masses reach the lungs ocelusion of langer 
branches of the pulmonary artery occurs AStysnsarece infarcts 


are formed. In the earliest stages these appear as more or less 

well-circumacribed areas of hemorrhagic infiltration of dark-red 

color. Very soon aril of color occurs, and the foci alter to a 
Is 


grayish, then a yell color, and finally liquefy, forming sup- 
purative cavities, with irregular walls. The tissue around is in- 
tensely engorged and edematous, and not rarely oe hemorrhagic. 
Microscopically it presents the appearances of a catarrhal and 
hemorrhagic pneumonia, The abscesses frequently break into the 
bronchi and discharge their contents; more rurely rupture into 
the pleural sacs occurs. The pleura itself ix intensely inflamed 
over the embolic areas, and, as a rule, is covered with fibrino- 
purulent exudate. Extensive purulent pleurisy (empyema) may 
oceur, 

When the micro-organisms reach the lung in a more dissemi~ 
nated manner pass at once to the smaller arterioles and capil- 
laries. Embolie infarcts are wanting in such cases, but there is 
diffuse serous, hemorrhagic, catarrhal, and purulent exudation, 
which causes consolidation of a somewhat gelatinous ch 
Small foci of suppuration may be seen, and the purulent pi 
may visibly extend to neighboring parts of the lung alo 
lymphatic vessels. 
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hepa exudate or by its discharge. As a rule, the disease 
is E 


Pleurogenic purulent pneumonia follows intense pleurisy, usu- 
ally of purulent type. Infection of the subpleural lymphatics 
first ensues, and later the purulent process extends into the lung 
within and around these vessels Keaton lymphangitis and 
lymphangitis), in the form of yellowish streaks or bands, which 
Sita the veins and bronchi and follow the interlobular fibrous 
tissue in various directions, ‘The lobules of the lung may be so 
fata apart that the term ear desiccans is quite applicable, 

he proper substance of the lung mses ie paths of purulent 
invasion, and under the pleura, frequently shows the same form of 
hemorrhagic and purulent pneumonia as occurs in the diffuse 
hematogenic form. 

Associated Lesions.—Widespread pyemic and toxic lesions 
are often found in association with purulent pneumonia, but they 
are often merely coincident results of the same primary disease 
to which the pneumonia owed its origin, rather than the conse- 
quences of the purulent pneumonia itself. Secondary infections 
may, however, occur, such as malignant endocarditis of the left 
side of the heart, septic nephritis, and the like. 


GANGRENE. 


Gangrene of the lung results from the action of putrefactive 
micro-organisms in necrotic areas of the Iung-tissue, It may be 
the consequence of direct extension of carious conditions of the 
ribs or other adjacent bony structures through the pleura into the 
Jung, or of the extension of necrotic processes from uleers or can- 
ecrous disease of the esophagus or stomach. In other cases the 
infective materials reach the lung through the inspired air, coming 
from ulcerative processes in the upper air- or from with- 
out. When foreign bodies lodge in the bronchi, or the latter are 
obstructed by the pressure of tumors or aneurysms, there may 
first, more or less congestion and pneumonic consolidation, follow 
by secondary infection and gangrene. In still other instances the 
infective material reaches the lung through the blood, and, finally, 

ngrene is sometimes a terminal process in pneumonia, tubercu- 
losis, and agic infarction of the lungs. Certain general 
more or less to it, Thus in diabetic indi- 


‘or pneumonia are prone to terminate in this 
ent of the veins or passive hyperemia always 
le. 


omy.—Gangrene may appear as a cireum= 
In the former instances more or 

sent a dark, reddish, brownish, or even 

re surrounded by a zone of intense con= 
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gestion or of pneumonic consolidation, often of purulent or hemor- 
rhagic ore The diseased part is soft, pultaceous, and foul in 
odor, it may break down into a putrid mass, and may dis- 
change through the bronchial tubes, severe pulmonary hemorr! 
sometimes occurring at the same time. The bronchi and 
blood-vessels often escape the process, and may pass Hay the 
nous area without being themselves materially affected ; 

t usually the bronchi are penetrated, and the blood-vessels, after 
they become oecluded by thrombosis, suffer the fate of the other 
tissues. The process may extend widely from a single focus, or 
reactive inflammation may establish a fibrous capsule, and after 
diseh of the gangrenous material through the bronchi, healing 
by the formation of a sear may terminate the disease. 

Diffuse gangrene does not differ much in its general appear~ 
ances, but is less intense and in general more widespread. The 
affected area is of a dark-red or greenish-black color, soft, and edem- 
atous, or sometimes dry, and has a somewhat fetid odor, as in 
the circumscribed form. Sleakd hemorrhagic infiltration and of 
actrantneD with formation of cavities, may be apes e 

The sputa in gangrene are mucopuralent, of a wish-gray 
or brownish color, aon theses feta When placed in a conical 
vessel they separate into three layers: the upper frothy, the lower 
puriform and brownish in color, and the middle layer more fluid 


and yellowish, 


INFECTIOUS DISEASES. 
Tuberculosis. 


Tuberculosis of the lungs is generally a local disease, buat 
may be only part of a general tuberculosis. The specific cause, 
the tubercle-bacillus, gains access to the lungs through the same 
channels as the irritants that occasion pneumonia, ‘The most fre- 
quent method of infection is through the air-passages (broncho- 
genic iz), the bacilli in such cases coming directly from 
the outside world or from a tuberculous lesion of the nose, mouth, 

“| x, or bronchi. The latter lesions in turn are fro- 
caused 
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vessel (commonly the thoracic ducts in cases of tuberculosis of the 
abdominal or posterior thoracic lymphatic glands). Hematogenie 
tuberculosis may in rare instances be limited to the lung, and be 
secondary to an older tuberculous lesion of the lung itself. This 
happens when a caseating nodule perforates a branch of the pul- 
monary artery and the infective matter is carried to the peripheral 
Eaeibiien st the artery. ao eee a last mtd impli- 
cation of the langs is through the lymphatic vessel dymphogenie 
tuberculonia), This may be secondary to tuberculous pleurisy or to 
caseous tuberculosis of the peribronchial lymphatic glands or of 
the thoracic vertebre:. 


Bronchogenic Tuberculosis. 


‘The action of the tubercle-bacillus when inhaled may be likened 
to the action of dust-particles entering the lungs in a similar 
manner. Larger masses of infective material may lodge in the 
bronchi or larger bronchioles and set up tuberculous ulcerations, 
from which smaller particles may be secondarily aspirated into the 
finer divisions of the bronchial tree. Such an occurrence, how- 
ever, is extremely rare. More commonly the tubercle-bacilli are 
inhaled in a state of extreme dissemination, and are not arrested 
until they reach the point of division of the terminal bronchioles 
into the alveolar . One of two results may occur at 
this point: either there is set up a limited area (miliary nodule) 
of caseous or tuberculous pneumonia, or the bacillus penetrates 
between the epithelial cells and occasions more specifie tubercular 
changes in the peri-alveolar and peribronchial connective tissues 
(miliary tubercles). It has been the oceasion of some dispute 
among pathologists to decide which of these processes is most apt 
to arise when the infection occurs through the bronchial tubes. 
Undoubtedly both kinds of change may take place, and it seems 
likely that_in nearly every instance there is a mixture of the two 
forms. When the infective material is in great abundance and is 
particularly virulent, and in cases in which the individual is 
especially vulnerable, cascous pneumonia predominates over the 
formation of reular nodal On the other hand, a leas 

m or greater resisting power on the part of the 
greater liability to the formation of 

ood of extensive caseons pneumonia. 

onset, however, there is soon added 

‘hus in the instances in which caseous 
peribronchial involvement character- 

dissemination of the bacilli 

here are formed in the nei i, 

round, miliary nodules, which in turn 

alveolar structures in their vicinity. 
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In a similar manner, when the primary lesion is a tubercular 
nodule surrounding the alveolar passages, the alveoli soon be- 
come involved by cascous pneumonia, 
At the same time that these processes are mies pee and 
‘Kena degenerative and reparative ¢ 
‘he areas of pneumonia, which began as grayi: 
as larger areas of lobular tuberculous pneumonia, 
toa Fallowial and become completely caseated ; while i meat 
ary tubercles in the neighborhood, or those which were rimarily 
formed, similarly become opaque and lusterless, and finally yellow- 
ish by easeation. his tendency to caseous necrosis is one of the 
moet inent and characteristic features of tuberculous Heme, 
and occasioned no little investigation and controversy to 
nny its Partai rae ner oh sexi os Ay sae 
iy 4 part: first, the of uate st] second 
the specific action of the tubercle-bacillus, The bysoa-venslasia in 
caseous pneamonix or in the tubercles are inadequate to supply 
sufficient nourishment to the tissue. In the pneumonic areas 
is due to proliferative el in the intima and to direct pressure 
of the exudate, while in tubercles it is due to hyaline and 
other forms of neration with collapse of the walls. 
Coincidently with the process just described round-cell infil- 
tration and proliferative changes are manifest in the stractures 
surrounding the diseased areas. In the case of the areas of caseous 
pneumonia infiltration and proliferation of the connective tissue of 
ae septa, as well as proliferative changes in the blood-vessels of 
these parts, are observed. ‘There is a wide variation in particular 
instances in the degree of these reparative processes, and in gen- 
eral it may be said that the more acute the disease the more apt 
is degenerative caseation to take place and the less likely regener- 
ation to occur. Similar overgrowth and infiltration may be seen 
around the tubercles, and in favorable instances the latter may be 
completely encapsulated or converted into a fibrous nodule. In 
instances in which the reparative processes are very extensive 
there may eventually be a preponderance of connective tissue over 
easeous pneumonia or miliary tubercles, 
‘Varieties. We may distinguish all of the forms of broncho- 
genie tuberculosis by the name of pneumonic tuberoulosi, from the 
that the element of caseous pneumoni i 
one, and separates them sharply from hi 5 
genic tuberculosis, in both of which fection of miliary 
Rint predominates over other processes, 
Three of pneumonic tuberculosis are met with: the 
acate, which is Seton spoken of as acute caseous phthisis, or 
hich is also known as 





446 TEXT-BOOK OF PATHOLOGY, 


fibroid ‘isis. While typical instances of these forms are quite 
Pe pe is no sharp ividing-line separating the prcaies and 
individual forms merge insensibly one into the other. 

Acute pneumonic tuberculosis is more common in children than 
in adults. Two elements play a part in its occurrence: first, a 
high degree of susceptibility, and, second, abundant infection with 
virulent bacilli. The latter may be derived from without the body 
by direct inhalation, or may come from the discharge of older 
caseous areas in the lungs, which have broken inte the bronchial 
tubes, or from some focus of tuberculosis in the upper air-pas- 


Pathologic Anatomy.—This form of tuberculosis is lobular, 
but very frequently by confluence of the affected areas an entire 
lobe may be involved. Either the base or the apex may be first 
affected. On section the lung presents a more or less vari 
appearance in the earlier stages, due to the formation of mili 
patches and lobular areas of caseous pneumonia having a grayish 
appearance, and the coincident congestion of surrounding portions 
of the Inng-tissue. Sections through the lung which cut a termi- 
nal bronchiole in a longitudinal direction show it surrounded by 
peribronchial caseation and more or less filled with cheesy exudate 


sections give the appearance of a section 
t the lumen of the bronchiole may _ 
center or to one a the Brit side, 
apparent in the edges ie pneu- 
eee anced them, but the 
to appear as diffuse infiltration along 
secular Ae than as distinet 
ases the lung-tissue may be com= 


gray or yellowish and consolidated 
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Pigeiy ‘The cut section is generally somewhat granular in the 
earlier stages from admixture of fibrinous exudation in the alveoli ; 
but later ively increasing caseation and softening render 
the surface of section smooth 
and moist. Not infrequently 
complete destruction takes 

¢ and cavities are formed. 

are usually small and 

present no marked tendency 
to the formation of an organ- 
ized wall, but appear simp! 
as nectar expavations ie 
irregu rappel ont ines. ec 
tit over the surface of such 
a lung is usually inflamed and 
covered with more or less fibri~ 
nous or fibrinopuralent exuda- 
tion, and not rarely with an 
abundant crop of tubercles. 
Occasionally a vomica may 
rupture and cause pneumo- 
thorax or py gpaetin ahora: 

When the process is less 
active and the infection less 
abundant confluence of the 
lobular areas is less likely to 
occur, and there are seen 
merely disseminated patches 
of easeous i 


of the Tung, fone LY 
more or leas co! Fig, 212. Extensive bronchogenic tuber: 
such instances, too, the evi- silawls (enscoue rcumonia) of the bese of 
dences of rative ol 
are more decided. Complete encapsulation with subsequent calei- 
fication may ensue, or fibrous overgrowth may convert the entire 
area into a cicatricial mass. If the cheesy area is simply enclosed 
with fibrous tissue, it may remain quiescent for a time, possibly 
for years, and subsequently penetrate the enclosing wall and occa- 
sion a fresh extension of the whole process. 
proumonic tuberculosis is the ordinary form of pulmo- 

ae A sngeae Tt begins in the apices of the lungs in the great 

me cases, though children are as likely to be first affected 
at the as at the apices. While there is no doubt that chronic 
phthisis is usually due to infection through the inspired air, it 
must be admitted that occasionally the onset of the process is due 
to infection through the blood or lymphatic channels, In the in- 
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stances of the latter kind there is first established a localized 
lesion which caseates and ites a bronchial tube, discharging 
its contents, and thus leading Lanier tine bronchogenic infec- 
tion. The further development of the discase takes place in sev- 
eral distinct ways (see pene 
Pathologic Anatomy.— When there has been an existing bron- 
chitis, adhesion of the bacilli may occasion tuberculous bronchitis 
with ulceration and secondary involvement of the surrounding tis- 
sues, More commonly the bacilli lodge in the finer bronchioles, as 
in acute pneumonic phthisis, and give rise to lobular areas of caseous 
pneumonia, surrounded by tubercles which are formed along the 
course of the lymphatic vessels leading out from the first-formed 
cascous areas, ere is a tendency to a constant increase of the 
area of disease by the discharge of caseous material into the 
bronchi and its aspiration into other parts of the lung, and also 
by dissemination of the infection along the lymphatic vessels 
traversing the connective tissue around the blood-vessels and 
eet Lge through the eas cies bes sonra ce less consoli- 
tissue of an opaque, grayish or yellowi: ee, in 
which the bronchi may be seen as open spaces or filled with muco~ 


ith 
purulent liquid. Little distinction between caseous pneumonia 
and the tubercles can be made in the center of such an area, but 
at the edges, where the process is seen in the earlier stages, such 


distinction may be possible. 

‘The same tendencies to degeneration and softening, on the one 
hand, and to the processes of repair, on the other hand, are seen 
in chronic pneumonic phthisis as are apparent in the acute form. 
There is the difference, however, that these changes are less sa 
and that, asa rule, proliferation of connective tissue with the 
mation of fibrous tissue is more pronounced than in the acute 
disease. 

The degenerative and neerotic processes lead to a most charac 
teristic lesion of tuberculous lungs—the cavity. Cavities are formed 
either through the dilatation of the bronchioles (bronchiectasis), 
due to their ulcerated and weakened condition and to the 
of retained secretions, with subsequent ulceration and break- 
ing down of the surrounding caseous tissue; or, on the other 
hand, to liquefaction of caseons areas not in connection with the 
area ube. In the latter case, however, communication with 
the bronch 


n nes, and there may be found a series of ex- 
communicating more or less extensively with each 
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other. The cavity, or vomica, contains a variable amount of 
ill-amelling, putrid secretion, consisting of broken-down cheesy 
matter, pus-cells, degenerated epithelial cells, and fibers of elastic 
tissue, and containing tubercle-bacilli, pyogenic organisms, and 
oceasionally mould-fungi. The walls of the cavity asenee 
formed by reparative fibrous proliferation, and are covered wi 
a p ic membrane, usually darkly pigmented. The inner 
pein very rough and ribbed by projecting bands. The latter 
represent. the trabeculw and blood-vessels of the lung-tissue, which 
have resisted ulceration more obstinately than the surrounding 
structure of the lung. This resistance may continue to such an 
extent that the blood-vessel is left as a cord passing directly 
through the center of the cavity; but, as a rule, the lumen of 
the vessel is soon obliterated by thrombosis and the yessel itself 
oped 2 ats infrequently carne ine Bie ied eee te 
the w: cavity or passing through it show aneurysmal 
dilatations which Peck Bron She weakening of the wall by the 
surrounding necrotic process and from the pressure of the blood 
within. It is from aneurysms of this character that the large and 
often fatal hemorrhages of the later si of tuberculosis take 
lace, Sion hemorrhage may also occur directly from the eroded 
Pokies |. The smaller hemorrhages of the early sees of 
phthisis, which oceasion only a streaking of the sputa with blood, 
are due to early erosion of small vessels of the bronchioles or to 


capillary ruptures dependent upon congestion. 

Fibroid Phthisis—The reparative or fibrous processes which 
tend to counternct caseation and destruction may begin before 
cavity-formation or after it. When beginning in the earlier singe 
the caseous areas will be found to heey a capsule of more or less 


well-developed fibrous tissue, which may completely surround and 

ite them from the neighboring tissue of the lung. The cay 
sule tends to contract and shrink, and the caseous material within 
may become completely calcareous. In this manner a limited 
focus of tuberculosis of the lungs not infrequently becomes com- 
pletely arrested. When tho capsule is not so firm, after a period 
of quiescence or latency extending over even a number of yeai 

extension inay begin, the capsule may be rarteatal) a 
acute pneumonic phthisis may be established, or the tubercu- 
Jons process may extend more slowly through the contiguous areas 
as chronic ulcerative phthisis. ; 

The fibrous capsules surrounding the cavities, which have 
already been alluded to, may be of varying prominence. In case 
of small yomicw with pronounced fibrous walls the contraction of 

Imost obliterate the cavities, leaving only narrow 
containing a smal! amount of putrid material 

of Laennce). Complete healing of a cavity 
bly never occurs, When the excava- 
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tions are of lange size the tive processes consist sim 
formation of a thick wall of fbeous tison, whisk peanenty 
rther extension, for a time, at least, of the tuberculous 


in Bronchogenic Pneumonia, 

tance in tuberculosis of the lung is the condition of the pleura. 

n the acute pneumonic form the pleura adjoining the diseased 

areas is generally more or less inflamed and may present consider- 

able fibrinopurulent exudation, as in crow pneumonia. Serons 

or seropurulent exudation may likewise ens and eruption 

of miliary tubercles in the pleura is not unusual. ‘The same proc- 

esses may occur in chronic pneumonic tuberculosis or chronic 

phthisis. More commonly there are found simply fibrous adhe- 

mone binding the one of the pleura to the other, especially 
at the apex. 

Bitenisinl of th taberonlous process may also take place 
directly upward along the air-passages, and is due for the most 
part to direct infection by the sputa. There aay the a 
culous ulceration of the bas bronchi, of trachea, of the 
larynx, or of the pharynx. en the sputa are swallowed, as is 
bs movemf likely to happen in children, or in adults during sleep, 
intestinal tuberculosis is apt to occur. 

Finally, dissemination of the tuberculous disease through the 
blood is frequent. A cascous area in connection with one of the 
veins may penetrate the lumen of the vessel and discharge its 
contents into the circulating blood, or may first occasion tuber- 
culous proliferation in the intima of the vein oF infectious throm- 
bosis, from which the blood is secondarily infected. There results 

eral miliary tuberculosis, the tul occurring especially in 
Ca glenn the liver, the kidneys, the choroid coat of the eye, or in 
the membranes of the brain or other apie spel te 

Acute pneumonia may accom| either acute or chronie 
monic eaberealiaty and ean Site insist that in practicallyall 
cases there is more or less mixed infection. This is probably not 
the case, but complicating pneumonia is undoubtedly frequent. 
In most of such cases localized patches of catarrhal bron 

en en the cascous lobules ; but sometimes a 
fibrinous consolidation may occupy the lower lobe of a lung in 

i © upper lobe presents ing tuberculosis, Quite fre- 

neumonie consolidation of fibri~ 
ig itself’ the seat of tuberenlous 


id the end of life there is usually extensive 
and posterior portions of the lungs. 
eresting relations with tuberculosis of the 
od attention especially to the fact that 
al subject ently present unusual smallness (hypo- 
plasia) of this organ, and more recently attention has been directed: 
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to the fact that congenital stenosis of the pulmonary orifice strong! 
predisposes to tuberculosis of the Iu » Soe avetolalesed ae 
there is an antagonism between disease and tuberculosis, 
This view is not well founded, though it is probable that the 
chronic cot ion of cardiac disease renders the lung somewhat 
less vulnerable to tuberculous infection than the normal lung. 
Where there is a i Serna tuberculous consolidation ES 
trophy, especially of the right ventricle, is likely to occur, r- 
culous pericarditis may be found in association with tuberculous 
leurisy ; and tubercles may also, nee much more rarely, be 
1 upon the endocardial lining. The latter are due to infec- 
tion through the blood. 


Hematogenic Tuberculosis. 


This form occurs when a focus of tuberculous disease ruptures 
into a blood-vessel and the infective materials are disseminated in 
the circulation. As a rule, ieee eal tuberculosis of the lun, 
is only a part of a general tuberculosis of the entire body. The 
points from which the primary infection may take place are, of 
course, numerous, but caseous lymph-glands of the cervical or 

ibronchial group, or old foci of ti rculosis at the apex of the 


are perhaps the most frequent. The organs and stractures 
of the botly likel feet om 


ly to be infected by ral miliary tuberculosis 
are the spleen, the liver, the kidney, Te chorcid coat of the eye, 
the menin; and, more prominently than any other organ, the 
lungs. In rare cases in which rapture of the yomica has 
occurred into one of the branches of the pulmonary artery within 
the lung, only one lung, or but a part of a lung, may be involved. 
‘ologic Anatomy.—The pathologic feature of import- 
anoe in hematogenic tuberculosis is the formution of miliary tuber- 
cles, These appear as gray or translucent areas, the size of millet- 
seeds, around and involving the terminal arterioles or capillaries 
in the intervesicular septa. At first they may be so small that the 
naked eye scarcely discovers them, and they are so translucent that 
oblique light is necessary to make them appear to view. Later 
inerease in size and become more grayish and opaque. Micro- 
ically there are the well-known characteristics of the miliary 
tubercle embedded in the perivascular connective tissue (see Tuber- 
culosis, Part I.). These tubercles, however, are prone to distin- 
ish themselves from the characteristic tubercles scen elsewhere 
their more irregular outline and the more irregular arrangemen 
their component histologic elements, When the tul 
process is particularly ra ma and virulent giant-cells ai ii 
number, and the tubercle is composed mainly of proliferated 
connective-tissne cells of the ordinary type, some epithelioidal 
cells, and round infiltration-cells, all of them more or less granu- 
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lar, and the entire nodule surrounded by a zone 
catarrhal, or even hemorrhagi eumonia of the 
alveoli of the lung (Fig. 213 Whe tubercles are 


Fro. 218.—Miliary tuberculosis of the lung, showing two tubercles with degenerated cen- 
ters, and cascous pneumonia of the aiveoll adjacent to the tubercles {Orth}. 


in the stage of advanced necrosis, but this may take place in 
instances of a more chronic course in which the bacteria are 
admitted to the lungs slowly and perhaps in a state of lesser virn- 
lence than common. In those instances of what may be termed 
chronic miliary tuberculosis there may be a considerable amount of 
caseation of the tubercles, and the patches, as a rule, become decid 
edly larger than in the ordinary acute form (Fig. 214). An expla- 
ion of this form of chronic miliary tuberculosis has been offered 
ce authors, who hold that these are instances of infection 
ic duct and blood-vessels. The infective material 
uct from caseous ym tic glands in the ab- 
d is discharged with the lymph into the veins 
ittle being allowed to pass at a time, 
ute miliary tuberculosis presents 
ute infectious disease, running its course 
meoluban disease is rather iG 

rocess, and toxemic changes may 
Th as occur in other infestions and 


rt, liver, the kidneys, aut in general, 


res are prone to become I, 


: infection continues there may be extensive 
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fatty degeneration, In addition to the eruption of miliary tuber- 
cles in other organs, to which allusion has already been made, 
there is also involvement of the pleara which belongs more prop- 








Fro. 214—Hematogenic tuberculosix, showing many scattered miliary tuberoles and 
evoral clusters (modified from Hollinger). 


erly to the pulmonary process itself, and is simply a continuation 
of the same infection which gave rise to the pulmonary involve- 
ment, 


Lymphogenic Tuberculosis, 


It is possible for tuberculous infection of the lungs to occur 
through the lymphatic channels in several ways. In speaking of 
acute miliary tuberculosis, particularly of the more gradual type, 
reference was made to the fact that infective material is sometimes 
carried by the thoracic duct from the lymphatic glands of the 
abdomen and posterior mediastinum, as well as possibly from 
earious thoracic vertebre to the blood-vessels, and thence distrib- 
tuted through the blood to the lungs as a hematogenie infection, 
Direct infection, however, through the lymphatic channels may 
take place, Thus tuberculous pleuritis, either primary or second- 
ary to tuberculous disease of the vertebre or ribs, sometimes 
spreads directly into the lung through the lymphatic vessels tray- 
ersing the interlobular connective tissue ; and in cases of caseous 
tuberculosis of the peribronchial glands the infective material may 
be conveyed into the lungs either by a reversal of the current of 














— 
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lymph in the vessels running to these glands or by direct exten~ 
sion along the lymphatic walls. A form of lymphogenic tuber- 
culosis of the lungs may also be referred to in which caseous 
rape slants directly perforate the lung-tissue, but the actual 
issemination of the process in the lungs in these cases is usually 
through the bronchial tubes into which the bacilli gain entrance. 
Pathologic Anatomy.—It is characteristic of lymphogenic 
tuberculosis to find small nodular areas which microscopically are 
seen to be more or less characteristic tubercles. ese are 
scattered along the lymphatic vessels running in the interlobular 
septa or surrounding the blood-vessels and bronchi. In the in= 
stances of lymphogenie tuberculosis secondary to pleuritis sup- 
purative lymphangitis and perilymphangitis (see Paeumonia) are 
not infrequently associated. 


SYPHILIS. 


It has been the occasion of much dispute whether the mam 
forms of disease attributed to this cause can be really so classified. 
Undoubtedly some of the conditions attributed to syphilis are 
cases of tuberculosis, or of some other form of pulmonary disease. 
Bat there are other varieties which can tepeianely be spoken 
of as syphilitic. Among these are the di 


s¢ infiltration of the 
new-born and the tertiary gummata. 
syphilitic tration of the lungs is occasion- 
ally met with in the new-born, As a rule, infants showing this 
are stillborn, It manifests itself as a more or less lobar consoli- 
dation and induration of the lung-tissue, On section the lung is 
light gray or almost white in color, and complete! 
the name pnewnonia alba, given by older wri 
significant. Microscopically there are seen widespread 
call and spindle-cell infiltration and proliferation in the inter- 
alveolar and interlobular connective tissues, with more or less 
ssion of the bronchioles and alveoli. The epithelium of 


the most part of a cuboidal character, The 
nonly show proliferation of the adventitia as 


‘tha it is recognized to begin as a peri- 

r infiltration of lobular distribution. 
mata may be associated with the diffuse 
ypbilis, or may be present in the new-born 
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without the latter. Gummata are occasionally seen in adults, 
‘They are present most frequently near the root of the Jung 
beneath the pleura, but may be scattered through other parts o 
the organ, As a rule, the number is limited. They appear as 
more or less rounded nodules of a grayish to yellowish color, with 
more or less fibrous overgrowth surrounding them and often 
ridiating from them into the surrounding lung-tissue. Central 
necrosis may to such extent that cavities are formed. 
Occasionally the contents of a gumma may be silane 
through the bronchial tubes, or they may be absorbed a 
cicatricial puckering of the lung-tissue may mark the place 
nlp face alseaes: Wierosooploally there are Lar in ie 
earlier stages the ordinary a rances of gummata (see Syphili: 
Part I), with more or less iffse infiltration ie them aS 
with thickening and hyaline degeneration of the blood-vessels. 
tic fibrous induration of the lung, so-called, has 
been ‘ibed, and it seems likely that some of the cases embraced 


Fro. 218-~Syphilis ckenod alveolar walls or stroma: longi. 
section of bronchus; ‘alveoli: a, new connective ‘aesbe takntoned 
i alyeol! ; J, artery showing thickened walls ; 9, dee- 


in the description are rally syphilitic in nature, The process 
as a rule, at the root of the lungs, from which it maitintes 
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through the tissue toward the pleura. ‘The fibrous tissue, for the 
most part, surrounds the bronchi and blood-vessels (Fig. 215). In 
another group of cases the process spreads from the pleura 
occasions the formation of dense bands of fibrous tissue passii 
inward into the lung-structure. In still other cases the fibroid 
overgrowth is so diffuse that the appearance presented resembles 
so closely that of pneumonokoniosis, that it ts practically indis- 
tinguishable, It is quite probable that many instances, in which 
appearances such as these are met with, are not at all syphilitic ; 
but the occurrence of changes of this description in association 
with gummata, and, again, the occurrence of such changes without 
gummata in Svan cHle syphilitic individuals, make it likely that 
some at least are of this origin and nature, 


GLANDERS. 


Glanders oceasionally affects the pulmonary tissue, the infec- 
tion taking place either by inhalation from ulcerated lesions in 
the nose or other portions of the upper air- , or more 
rarely by distribution of the bacilli through the blood. ‘The lesions 
are of two kinds, There may be merely a grayish or purulent 
infiltration of a diffuse character, with the formation of 
and often with associated hemorrhagic infiltration. Considerable 
areas of the lung may be consolidated in this manner, or the 
process may be localized and lobular. In other cases nodular 
patches varying from the size of a hemieaeee to that of a pea are 
seen in various parts of the lung. ese consist of masses of 
round cells, and show an early tendency to degeneration, More 
or less hemorrhagic and catarrhal inflammation of the alveoli 
surrounding these nodules may be present. 


ACTINOMYCOSIS. 


Actinomycosis is a rare affection of the lungs, It may result 
from the direct extension of actinomycosis of the lymphatic tissues 
and cellular structures in the anterior or rior mediastinum, 
when there are formed in the pulmonary tissue fistulous necrotic 
tracts containing more or less cheesy and purulent material, in 
which the characteristic yellowish actinomycosis-granules are 
found. The latter on microscopic study show the actinom: 
The infecti Ixo take place by a gradual deseent of the 
process fi h or upper respiratory passages sli the 

to the lung; or, more commonly. sti 


by 
ve agents. In the latter cases ie 
are formed, and present themselves as 
| itches varying in size from that of a 
to that of a cherry, and showing a decided tendency to Pe 
generation and purulent softening. The surrounding h 
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is commonly consolidated, and presents the appearances of purulent 
and catarrhal or even hemorrhagic pneumonia, In many cases 
there is also. manifest tendency to productive changes, which lead 
eventually to the formation of more or leas fibrous tissue within 
the alveoli and in the interalveolar and interlobular connective 
tissues. Not rarely this indurative process completely surrounds 
areas of degeneration and softening. 


TUMORS, 


The | are, comparatively 5] ing, a rare seat of tumors, 

though ares of th cat lacs si gro 

ve-tissue Tumors.—Small nodular 
occasionally been observed scattered through the lungs in the peri- 
bronchial connective tissue, and a few instances of similar nodules 
of ij are recorded, C@hondroma is more common than either 
of these, and doubtless takes origin from the peribronchial carti- 
lages. Secondary chondromata have been observed in cases of 
chondroma elsewhere, True oxteoma is rare, but more frequently 
ossification of sclerotic arcas is met with in instances of pneumono~ 
koniosis. 
; aint is the most ft fet Some eee fone of ee 
lungs. It may originate in the lymphatic glands surrounding the 
bronchi in the roots of the lungs, from pL praetor Tieden a 
rounding the smaller bronchi within the lungs, from the lymphatic 
vessels themselves, or from the subpleural or other connective 
tissue of the lung itself. Primary sarcoma is leas common than 
secondary. In one form it presents itself as rounded masses of 
gmyish or yellowish color lying around the bronchi in the root 
of the lung (Fig. 216). On section through this it is seen to con- 
sist of more or less enlarged and transformed lymphatic glands, 
and there may be secondary nodules scattered through the lung. 
‘This form of sarcoma is particularly common in pneumonokoniosis, 
as seen in the fibroid lungs of the cobalt-miners of Schneeberg. 
Primary sarcoma may also be of the form called endotheliona, The 
lymphatic vessels in the peribronchial tisaue become filled with 
proliferated cells, and their ramification may be distinctly visible on 
section as a network traversing the pulmonary tissue. Primary sar- 
coma of the spindle-cell or round-cell variety may spring from the 
leural connective tissue. Giant-cell sarcoma has been observed. 
mdary sarcoma isextremely common. It is seen in nearly 
all instances in which metastasis has occurred from a primary 
growth in eric the body. In these cases there are found 
I-defined nodules of varying size, situated for the most part 
the surface of the lung (Fig. 217). They are whitish in color 
tend to soften. ibe ling-tesue between may be congested, 
there may even be pneumonic consolidation, ‘Secondary sar- 
‘ 


a 





— 
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coma of the lung may also oceur from direct extension of mediasti- 
nal sarcoma or of sarcoma in other of the surrounding structures. 
An interesting type of secondary sarcomatous involvement of the 
Jungs oceurs in what is termed malignant lymphoma or lymph- 
adenoma, either with or without leukemia. These may be consid- 
ered as instances of generalized lymphosarcoma, The lungs are 
found to contain smal] nodules, consisting of round cells embedded 
in a more or leas reticular matrix of stellate and spindle-cells. 
Epithelial Tumors.— Carcinoma is practically the only form 
to be considered, though adenoma of the lung has been described. 
Carcinoma of the lung is certainly less frequent than was formerly 
believed, sarcoma having been confused with it. Massive cancer 
may start from the mucous glands of the larger bronchi near the 
root of the lung. The tumor is irregular, soft, and tends to uleer= 





a hg 














Fro. 216.—Lymphosareoma of the post-bronchia} glands, invading the Tung; the Tung is 
divided by « long incision and ihe halves laid open. 





ate in the center, forming cavi Secondary nodules within the 
lung-tissue are seen along the lymphatic vessels surroundin, 
bronchi. Primary carcinoma may also start from the epithelium 
of the finer bronchial tubes. The proliferation soon penetrates the 
wall of the bronchus and extends along the lymphatic vessels in 
the peribronchial connective tissue. In this manner bands of new 
growth are seen traversing the lung. Occasionally squamous- 
celled carcinoma may originate in the epithelium of the terminal 
bronchioles and alveoli. 


Secondary carcinoma of the lungs is less frequent than seeond- 
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ary sarcoma, Tt may occur by metastasis from cancer elsewhere, 
and in these instances the appearance of the nodules is much the 
sume as that of sarcoma, Secondary cancer of the lung may also 
result from extension of esophageal carcinoma or of cancer of the 









Ya, m17.—Becondary sarcomata of the lung: the primary growth was attached to the 








breast penetrating the thoracic walls and pleura, Finally. 
cinoma of the upper respiratory passages or of the mouth i 
of cancerous particles may lead to secondary nodules in the lungs, 
associated at times with areas of broncho-pneumot 

Cysts.—Congenital cysts have been described, but they are 

bably merely dilatations of the bronchi. Adenomatous pro- 
iferation of the epithelial lining of such dilatations may take place. 
Dermoid cysts are rarcly encountered. They may discharge 
through the bronchial false: 





PARASITES. 


Besides the specific and pathogenic micro-organisms that have 
been referred to as occurring in tuberculosis, pneumonia, and 
other infectious diseases, various forms of bacteria and mould- 
fungi are met with ax accidental and non-specific parasites. Such 





460 TEXT-BOOK OF PATHOLOGY, 


micro-~organiamal collections are most frequent in areas of gan- 
grene, in degenerated infarcts, and in dilated bronchi or tubercular 
cavities. Sarcinw, a form of leptothrix resembling that seen so 
frequently in the mouth, and several varieties of aspergillus, have 
been noted. The general term qioresier ee capi is 
applied to the occurrence of the last-named mould-fungi in the 
lungs. Sometimes they are so abundant that they are readily dis- 
covered in the sputa; and it is likely that certain inflammatory 
conditions of the lungs are directly due to such organisms. The 
clinical course may suggest tuberculosis, and pathologically diffuse 
or irregular consolidation of the lungs may characterize such eases, 

Parasites.—Of the lowest forms of animal life or 
protozoa, the Monas lens, cercomonas, and paramecium have been 
observed. These are entirely accidental, occurring in cases of 
gangrene, putrid bronchitis, and similar conditions. ‘The class of 
vermes furnishes the more important parasitic affections of the 
lungs. The Distoma pulmonale is not infrequent in parts of Asia. 
It occasions serious hemoptysis. The Strongylus longeoagh 
echinococeus-cysts, and Oysticercus cellulose are ovata ee 
Pentastomum denticulatum bas been observed. 


THE PLEURA. 


Anatomic Considerations.—The pleura is a membrane 
composed of fibrillar connective tissue and elastic fibers, contain- 
ing a rather abundant network of capillaries. It is lined on the 
surface with a single layer of flat endothelial cells, between whieh 
there are openings from the pleural cavity into the subpleural 
lymphatics. The latter form a rich network in the subpleural 
connective tissue and play an important part in the pat i 
processes affecting the pleura, 


CIRCULATORY DISTURBANCES. 
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healthy condition and secondary infection does not take place, 
more or less rapid eel ee of the blood ensues. When infec- 
tion occurs, secondary inflammations of the pleura and disorgani- 
zation of the blood result. 
or dropay of the pleural cavity, may be but a 
rt of a general edema occurring in chronic kidney-disease or 
rt-disease, It is usually bilateral, and the fluid presents the 
ordi characteristics of a serous effusion. Unilateral hydro- 
thorax is, however, not infrequent in cardiac disease attended with 
t enlargement of the organ. The hydrothorax in such cases 
is generally right-sided, and is probably due to ‘Sena upon the 
azygos veins and the root of the right lung. The pleura itself is 
not particularly disordered, but very frequently some seh and. 
loss of luster is noted, and there may be edema of the Sy aan 
fibrous tissue. The lungs are pressed backward toward the root 
and ‘inst the spinal column, and may be considerably com- 
ee Unilateral hydrothorax may be due to pressure upon the 
veins of one side by tumors or aneurysm, A small amount of 
serous outpouring into the pleural sacs occurs quite commonly just 
prior to death. 

Hydrothorax causes compression of the lungs and displacement 
of the other adjacent viscera. ‘The seriousness of the results are 
in proportion to the amount of effusion. 

designates the presence of air in the pleural 

cavities. It may result from rupture of tuberculous vomicw, gan- 
gan areas, softened hemorrhagic infarcts, or abscesses of the 
lungs, or rupture of emphysematous air-vesicles beneath the pleura, 
allowing egress of air into the pleural sac. Tt may also occur after 
an empyema has ruptured into the lung and established a fistu- 
lons communication between the pleural sac and the bronchioles. 
Very rarely it is due to a penetrating wound of the chest, The 
leural sac mer be more or less tensely distended with air; the 
lung is pushed backward against the spine, is more or less gray- 
ish or cearenal in color, indurated and airless, The pleura 
itself may present no abnormality, and the air may be absorbed ; 
but very frequently infection takes place, and purulent exudation 
from the pleara collects in the sac. The condition is then spoken 
of as ‘The neighboring organs are often greatly 


Sieplacet, particularly the heart, the diaphragm, and the liver. 
Tn left-sided pneumothorax the heart may be pushed far to the 
right of the sternum, and when the right side is affected the liver 
may be pushed downwanl considerably below the ribs. 


INFLAMMATION. 


ig eae oe the porentes or pleuritis, is designated 
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Etiology.—It may result from local or from general causes. 
Among the local causes the most important are extension of inflam- 
mation from the lungs in the various forms a of peels in gan- 

ne and tuberculosis; extension from pericarditis or mediastinal 
seed and extension from inflammatory affections of the spine, 
of the ribs, or of the chest-walls. Less directly peritonitis, hepatic 
abscess, and other abdominal affections may occasion pleuritis by 
extension, and in rare cases perforation of esophageal or gus- 
tric ulcers, or abscess of the spleen or liver, may be the 
cause. 

In the group of cases due to general causes the pleural inflam- 
mation is the result of infection or intoxication involving the 
pleura through the blood. Thus in pyemia and septicemia, in rheu~ 
matism, and in other acute infectious diseases, in Bright’s dis- 
ease, acute inflammation of the pleura is not uncommon. Cold 
and traumatism have long been regarded as important causes, but 
their action is doubtless only a predisposing one, the immediate 
cause being some infection for which the traumatism or the 
exposure to cold has payed the way. 

‘The micro-organisms found in pleurisy are quite numerous, In 
the cases secondary to ordinary pneumonia, pneumococet are fre 
quently discovered, and these micro-organisms may be present 
even though there be no pneumonia at all. In the instances 
secondary to tuberculosis of the lungs, as well as sometimes 
in cases of primary pleurisy without affection of the lungs, 
tuberele-bacilli are discovered. In the purulent cases, as well as 
in some instances of simple fibrinous or serofibrinous pleurisy, 
staphylococci and streptococci are detected. When there is 
abundant liquid it is always difficult to discover the micro-organ- 
isms, and in many instances in which bacteria have not been found, 
it is probable that the difficulty of their demonstration, even by 
animal experimentation, accounts for the failure to demonstrate 
them, mther than their absence, A number of forms have occa- 

i n seen, such as the Bacillus coli communis, the typhoid 
bacillus of anthrax, and others, 

Anatomy.—Several forms of pleuritis may be recog- 

h one of these merges into the other, and a single east 

¢ into another form at its various stages. It is 

te these stages as distinct forms, since 

form charade thechghion The foe 

us, purulent, and hemorrhagic ; 
Fett chronic pleural thickening or 


ith congestion and loss of luster 

h there soon follows exudation of 

a thin, whitish pollicle on the sur- 
llowish and increase in thickness, 30 
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neath this the endothelium of the pleura is found to be some- 
what thickened by proliferation and some of the cells are detached. 
The connective tissue beneath the endothelium and the subpleural 
connective tissue are infiltrated with round cells and the blood- 
vessels are hy ic. In favorable cases and when the 
has been slight a gradual reabsorption of the exudate takes place, 
and the integrity of the pleura may be restored Serene 
When the exudate has been more extensive and the agglutina- 
tion of the pleural surfaces has been considerable, new blood- 
vessels from the capillaries of the pleura penetrate the fibrinous 
exudate, fibroblastic cells develop from the older connective-tissue 
cells, and gradually nization takes place, so that the adjacent 
layers of pleura are nd together by connective tissue, the 
fibrinous exudate gradually undergoing absorption and disappear- 
ing. The adhesions thus formed are at first delicate quite 
cellular, but are Inter converted into dense, sclerotic bands. 
When fibrinous te occurs repeatedly, as in tuberculosis 
of the lungs, and is not sufficiently extensive to cause adhe- 
sions, the surface of the pleura may become thickened and 

ue in spots from proliferation of the connective tissue. 
I this way considerable chronic thickening of the pleura may 
ensue. 

Serofibrinous pleuritis may be simply a further stage of the 
foregoing form, though in many instances it begins almost at once 
as a serous exudation into the pleural sac. The liquid is heavier 
than dropsical fluid and contains flakes and shreds of fibrin. 
Microscopically it is found to contain white and red blood-corpus- 
cles in amall numbers, and occasionally detached endothelial cells. 
Sometimes the number of red corpuscles increases considerably, 
and there may be a gradual transition to the hemorrhagic form of 
pleuritis. The amount of liquid varies from a few cubic centi~ 
meters to several liters ; the pleura itself shows a more or 
less extensive coating of fibrinous exudate. The lung is pressed 
backward, as in pnenstharax or hydrothorax, and the adjacent 
ongans are similarly displaced. 

er Renee areata paas cores, is sleaya the 
result of mi ixmal infection, ‘The process may begin as a 
purulent pleuritis, or a8 a primary serofibrinous pleurisy, second- 
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infection occurring either from within the body or through 
infected aspirating-instruments from without the bey, When a 
transition of the ir kind occurs the exudate is seen to become 
more and more turbid; the number of pas-corpuscles gradually in- 
creases until the liquid is quite purulent, Spontaneous dischange of 
empyema most frequently takes place through the lung and bronchi. 
More rarely rupture occurs through the chest-walls anteriorly be- 
tween the ribs. When rapture occurred through the 

and bronchi the fistulous communication may remain open 
pneumothorax may ensue. 

‘The pleura in empyema shows more or less abundant granula- 
tions, which in case of discharge of the liquid serve eventually to 
unite the costal and pulmonary pleura by firm fibrous adhesions. 
Occasionally the pus may be completely absorbed, or it may 
undergo gradual inspissation, remaining as a more or cheesy 
detritus, which may finally become calcareous. Such terminations, 
however, are rare. “ae ne 

Hemorrhagic pleuritis is generally the result of tuberculous 
infection or of malignant disease of the zane and pleura, Plen- 
ritis may also take a hemorrhagic form in old and cachectic indi- 
viduals, or in persons suffering from scurvy, purpura, and similar 
diseases. Asa rule, the liquid is serous, with considerable admixt- 
ure of blood, but in tuberculous and malignant pleuritis it is 


sometimes well nigh pure blood. 

Associated Lesions in Other Parts— Though pleuritis is fre- 
quently the result of acute or chronic affections of the lung, it 
often occasions secondary disorders in the latter organ. The sul- 
pleural lymphatics are comment, distended with cells, and the 


inflammatory process may extend for considerable distances along 
these channels into the interlobular septa of the lung. In empy- 
ema the resulting purulent lymphangitis and_perilym Sane 
lead to striking pathologic appearances (see Pneumonia). 
uffers from direct pressure in serous and purulent pleu- 
compression to which it is subjected is not relieved 
of the liquid, or by its removal by aspiration, the 
liam degenerates and proliferative inflammation 
the connective tissue, so that a anent contrac- 
results, The removal of the tiquid at this stage 
return of the lung to its proper size 
the removal or absorption of the liquid 
hen they oceur in young children, causes 
ibs and curvature of the spinal column, and 
adjacent organs may be permanently dis- 
deformities of the chest may oecur. 
of one side of the chest, or displace- 
result from the contraction of bands of 
rked collapse of the lung. 
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INFECTIOUS DISEASES, 


Tuberculosis of the pleura, or tuberculous pleuritis, may be 
either pri or secondary. of the former are com) 
tively rare, In most instances the pleural disease is secondary to 
tuberculosis of the lungs, or to tuberculosis of other adjoining 
Pacts Hematogenic infection may occur under the same con- 

itions as hematogenic infection of the lungs, and frequently the 
lungs and pleure are studded with miliary tubercles at the same 
time. 

When the pleural disease is secondary to tuberculosis of the 
lungs the appearances vary considerably. In many cases small 
gray or yellow tubercles are found in the subpleural connective 
tissue and in the pleura, and the surface may be coated with 
fibrinous exudate, while the cavity of the pleura may be more or 
less distended with serofibrinous, hemorrhagic, or purulent liquid, 
Not rurely the liquid effusions are reabsorbed and dense adhesions 
are formed, or great thickening of the pleura results, Sometimes 
considerable calcification of the thickened pleura and of the in- 
spissated exudate is the terminal result. The tubercle-bacilli are 
often difficult to demonstrate in the liquid, even by injections into 
animals, though they may be present in the pleura itself. 

the pleura is a doubtful condition. Fresh pleuritis 
may be found in the neighborhood of a syphilitie gamma; and 


there are cases of Readers pleural acts in syphilitic 


persons in which the disease may possibly be syphilitic, though 
in these cases, as in similar indurative conditions in the lungs, 
there is considerable doubt as to the essential nature of the disease, 


‘TUMORS AND PARASITES, 


Tumors of the pleura are comparatively rare. Fibromata 
and fipomata are occasionally seen as small nodular masses in the 
serous or subserous coat of the costal or visceral pleura. Chon- 

and even osteomata have been observed. More frequently 
calcification and ossification of portions of the thickened pleura 
take plice after pleuritis. 

Pri sarcoma may spring from the subpleural connective 
tissue, and, according to Coats, is especially common in children, 
and is most frequently of the spindle-ccll variety. Primary endo- 
thelioma of the pleura has been studied by a number of investign- 
tors, In a case under my observation it presented itself as a 
more or less uniform thickening of the pleura of one side, involy- 
ing the diaphragmatic reflection in particular, The cavity was 
filled with hemorrhagic fluid, and there were some nodular enlarge- 
ments on the ee Figs. 218 and 219). ee > taal ap 
pearance presented. Metastasis may oceur in the lung beneath 
the diseased pleura, or even in more distant parts. 

30 
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¢ pleural cavity was distonded with efi 
oe invaded by sma nodules. — 


D may occur by metastasis or by 
1 nner sarcomata carcino 
‘structure ; by the latter method of 
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involvement mammary tumors and new growths of the medias- 
Hany the ribs, or other adjacent structures may extend to the 
jeura, 

: Parasites.—Echinococeus tysts may originate in the sub- 
serous connective tissue of the costal or the visceral pleura, and 
may rupture into the pleural cavity. Psorospermiw have been 
found in pleural effusions. The Ameba coli been found in 
the pus of empyema following hepatic abscess. 


CHAPTER V. 
DISEASES OF THE GASTRO-INTESTINAL TRACT. 


THE MOUTH. 


CONGENITAL ABNORMALITIES, 


THe most frequent defects in the development of the mouth 
are eleft palate and harelip. In the former of these the entire 
hard palate may be divided, generally to one side of the middle 
line; and there may be associated harelip and fissure of the soft 
palate. Anteriorly the division occurs between the Clee es 
maxillary bone and the intermaxillary bone, the fissure of the lip 
being also to one side and often extending into the nostril. The 
soft palate is divided along the middle line, and the uvula may be 
separated into lateral halves. The lip may be cleft on both sides, 
so that there is a small central portion connected with the septum 
of the nose and separated from the lateral portions of the lip. 
Harelip is more frequently unassociated with eleft palate. 

Complete absence of the lips; or unusual shortness, especially 
of the upper lip; excessive langeness of the mouth by extension 
of the fissure outward toward the ear; and imperfect development 
of the lower jaw-bone, are rare congenital conditions. 


CIRCULATORY DISTURBANCES, 


Anemia of the mucous membranes of the month is seen in 
cases of ral anemia, and is often one of the most striking evi- 
dences of that condition. It is particularly noticeable in the lips. 

Active hyperemia oceurs in the early period of 
various inflammations, while passive congestion is met with as the 
Ane of obstruction of the circulation in pulmonary and cardiac 

iseases, 
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Hi in the form of small petechis occur in : 
pee and other hemorrhagic diseases, and sometimes in io feotious 
ers. 


. 
INFLAMMATION. 


Inflammation of the mucous membrane of the mouth is termed 
stomatitis ; inflammation of the tongue is designated by the name 


Stomatitis may be of varying character and intensity. 
Catarrhal stomatitis may act from direct irritation by hot 
liquids or chemical substances, or may occur in depressed condi- 
tions of the general system, possibly as a consequence of infection, 
Tt is more common in children than in adults, The mucous 
membrane of the mouth is red and usually covered with con- 
siderable liquid exudation. When the inflammation is intense 
small vesicular cysts may form from distention of the mucous 
lands, and even localized erosions may appear. When the 
inflammation has continued for a long time, or has been rey ane 
there may form upon the surface silvery-white, slightly ai 
8) which result from a hyperplasia of the epithelium, a form 
of keratosis, This condition has been designated by the name 
of leukoplaki 
Mild catarrhal conditions of the mucous membrane of the 
mouth are especially common on the tongue, the epithelium of 
which constantly desquamates. In the course of gastro-intestinal 
and other diseases the desquamation may be more active, the 
cells, however, being retained upon the surface. Portions of 
food and bacteria cling to the masses of desquamated cells, and in 
this manner the whitish or brownish furring of the tongue so 
commonly met with in various diseases is formed. Sometimes 
the heaping of epithelial cells takes place in localized areas, and 
extends in peculiarly irregular patches, which, from their resem- 
blance to maps, have given rise to the term “geographical tor " 
In chronic cases the whitish spots of leukoplakia alluded to above 
are formed. Psoriasis of the tongue presents lesions analogous 
to those of the skin. 
Aphthous stomatitis oceurs in children under conditions of 
iene and debility, or as a result of gastro-intestinal and 
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that the preliminary lesion is a vesicle; this, however, does not 
appear to be frequent, and is certainly not essential. 
en A rater pases - pa rer cooing in aa 

Is, ‘icularly in cows, sl and goats, is desi 
peters isease. This cadition is contagious, Ga con- 
siderable Ue peer have occurred among persons drinking the 
milk of infected animals, The specific cause is unknown, though 
several micro-orgunisms have been described. 

Bednar’s aphth are small ulcers found in the mouths of suek- 
ing infants and situated at the lateral portions of the palate over 
the ends of the pi Bi patos Ee Peek the hard 
palate, or occasionally on the soft te. ey are probably 
caused by traumatism occurring in the act of sucking. 

Ulcerative stomatitis may be met with in various parts of 
the month, especially in the gums. In young children it is fre- 
quently the result of malnutrition and lick of cleanliness of the 
mouth. In various ecachectic diseases, particularly in scurvy, the 
gums become soft and spongy and tend to ulcerate. Mercurie 
and other forms of poisoning may lead to extensive ulcerations. 
Deeper ulcerations are found upon the sides of the tongue or the 
inner part of the lip in cases of injury due to the sharp edges of 
broken or carious teeth. Ulcerative stomatitis may be secondary 
to necrotic conditions of the bones or suppurative inflammations 
about the roots of teeth. Ulceration beneath the tongue is met 
with in many cases of whooping-congh, and is due to the irritation 
of the teeth in the ‘ems of coughi, 


pparasioe may 
the mouth, A 


as the it of ding coryza or eczema. 
Gangrenous’ stomatitis, or noma, affects the mucous membrane 


e 
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of the cheeks, and occurs in ill-nourished children, jally after 
measles and other infectious fevers, There is form loughing 
ulcer on the inner side of the cheek, and inflammatory induration 
involving the entire thickness of the cheek, The skin at first 

resents a dark-red or bluish discoloration, and later extensive 
destruction (gangrene) may oecur (Fig. 220). The pathologic 














Fe. 220,—Case of noma (Children's Hospital), 


changes are those of a rapid necrosis of all the tissues, and micro- 
organisms of suppuration or other suprophytes are usually present, 
Patrefac wnges cause a fetid odor, Intense septic infection 
and intoxication generally attend, 

Associated Conditions in Stomatitis—In many cases the 
inflammation may extend from the mucous membrane of the mouth 
posteriorly to the pharynx. Very commonly the lymphatic ghinds 
of the neighborhood are involved, and enlargement of the sub- 
maxillary or even the cervical glands is commonly observed, In 
some cases, especially in mercurial stomatitis, the salivary glands 
are coincidently or consecutively swollen and inflamed. Tneneased 
flow of saliva (ptyalism or sialorrhea) ix a frequent symptom. Tn 
intense eases, especially in gangrenous stomatitis, parenchymatous 
degencrations of other organs may result from general toxemia, 

Glossitis.—Superficial catarrhal inflammations have been 
referred to. More extensive inflammations of the tongue, leading 
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to bentost. easter bere may result from injuries, especially 
when Secon iecectienes ‘The entire organ may in these 
cases be swollen, na there is round-cell infiltration with a ten- 
deney to suppuration. Localized pencehiaais glossitis with 
ulceration may occur from injury by carious teeth. 

Hemilateral glossitis, sometimes attended with the formation of 
herpetic vesicles, is occasionally observed, and is probably depend- 
ent upon diseases of the chorda tympani nerve. 


ATROPHY AND DEGENERATIONS. 


Atrophy of the muscles of the tongue and cheeks may occur 
in association with nervous diseases Rbalhas pel8y)- Physiologic 
atrophy of the gums follows loss of the h in old age. 

Degen of the mucous membrane usually accompany 
inflammations. 

Under the name of nigrities, or black-tongue, is described a 
form of h; phy of the papille of the tongue with pigmen- 
tation. dorsum of the tongue may be covered with a hair- 
like coating of dark-brown or blackish color. The cause of this 
affection is obscure, 


INFECTIOUS DISEASES, 


) OF stomatitis, is met with in young 
children, and is due to the action of a micro-organism now 
generally known as Saccharomyces albicans. There are formed 
upon the mucous membrane white patches resembling curdled 
milk, and varying in size from mere points to lange areas. These 
tend to coalesce and to spread. The mucous membrane is reddish 
and inflamed. The back and sides of the tongue and the i 
parts of the cheeks are favorite seats. Microscopically the white 
coating ix composed largely of mycelial threads of the parasite, 
with which are mingled degenerated epithelial eclls and generally 
also other micro-organisms, notably micrococei, The process may 
extend to the pharynx, and sometimes as far as the bronchi or the 
stomach, through the larynx and esophagus. 

Tuberculosis of the mouth may be primary or secondary, 
‘The latter is erally frequent on the root of the tongue, and is 
secondary to tubercnlosis of the larynx or pharynx (Fig. 221). 
Small nodular masses of tubercle are formed, and tend to undergo 

desquamation, forming ulcerated areas, Primary tubercu- 
losis leading to ulceration may occur upon the lips or upon the 
tongue as a result of direct inoculation, as in the kissing of « 
tuberculous person. Nodular masses are formed, which at first 
present themselves as papillary elevations, but subsequently 
undergo characteristic necrosis. The injury of the tongue by the 
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teeth, and the favorable soil offered for the retention and multipli- 
eation of the micro-organisms in carious teeth, may play a part in 
the causation, 

Syphilis is most frequently secondary, occurring in the form 


Fig, 221.—Tuberole of the tongue (Kang and Schmor!), 


of mucous patches upon the lips or tongue. Gummatous infiltra- 
tion may appear in a localized form, or as an irregular involvement, 
Fissuration and deformity of the tongue may result. The primary 
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Actinomycosis affects the tongue, gums, and jaw-bone, and 
is characterized by a slowly infiltrating process with a tendency to 
necrosis and suppuration, in which alveolar processes of the 
jaw-bone are generally attacked. ‘The lesion in the mouth may be 
insignificant, while the secondary involvement of the cheeks, or of 
the Iymphate glands below the jaw and in the neck may be exten- 
sive (Fig. 222), 


TUMORS. 


Cystic formations, due to agglutination of the mouths of the 
mucous glands, are met with upon the tongue and lips, Papillom- 
atows growths of the mucous membrane are also occasionally 
observed. Fibroma, lipoma, myxoma, and even chondroma are 
rare forms of tumors of the submucous tissue of the tongue or 
other parts of the mouth. Not rarely they are congenital. 
Lymphadenoma or hoxarcoma may occur at the root of the 
tongue, where it takes origin from the lymphatic follicles or the 
lingual tonsil. Sarcoma of other parts of the mouth is rare, ex- 
cepting a8 an extension from sarcoma of the jaw-bone and other 
parts, 

Carcinoma is the most important new growth of the mouth, 
and in nearly all eases is of the squamous-celled variety, The 
favorite seats are the lower lip, usually toward one side of the 
mouth, and the tongue. It appears as an irregular nodular eleva- 
tion which tends to ulcerate upon the surface and spreads to adja- 
cent structures. Metastasis usually occurs to the submaxillary 
and cervical lymphatic glands. 

Nodular masses having the structure of the normal thyroid 
gland may be ere ck e pee of es, Sous eos 

Cysts are especially frequent beneai ¢ tongue, at the sides 
of the frenum, These have been termed routes aed are formed 
by the dilatation of the ducts of the small mucous glands, At 
times ranula may be a cystic dilatation of a duct of the sublingual 
salivary de or that of a snbmaxillary gland. Ranula is usu- 
ally found as a rounded or elliptical tumor which may fill the 
floor of the mouth and displace the tongue backward and up- 
‘ast ‘The contents consist of somewhat gelatinous albuminous 

ui 
Hemangioma, both of the teleangiectatic and cavernous varie- 
ties, is occasionally seen, but a more important tumor is lymph- 
angioma affecting the tongue and lips, and giving rise to the 
conditions known as macroglossia and macrocheleia. In these 
conditions there is # uniform enlargement of the tongue or li 
and on section distended lymphatic spaces more or less filled 
with liquid and round cells are detected, Such enlargements 
are usually congenital, and are especially met with in cretins, 
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THE TEETH, 


Anomalous Development.—Unnatural largeness, or, on 
the contrary, lack of development, is frequently observed. Com- 
te absence of the teeth bas been noted. Numerical increase or 
lecrease is frequent. Delay in the eruption of the teeth and 
apegolosty in their formation occur in rachitis; and a form of 
maldevelopment of the upper central incisor teeth of Hie pent 
nent set is observed in cases of congenital syphilis (Hy eons 
cre ‘The characteristics of this condition are the wedge-shape 
of tecth, the cutting-edge being smaller than the crown, and 
the concave notching of the cutting-edge (sce Fig. 106), Huteh- 
inson’s teeth are not entirely peculiar to congenital syphilis. 

Caries of the teeth results from malnutrition, digestive 
disturbances, and lack of cleanliness. Micro-organisms which 
lead to acid fermentation contribute in the eausation by formin: 
acids which soften the enamel and occasion fissures through which 
other bacteria (bacilli and micrococci) may gain entrance into the 
channels of the dentin, The tothrie bucealis is commonly 
found in the deposit upon the teeth, but is probably non-specific, 

The carious process consists in a gradual disintegration of the 
enamel and dentin, with the formation of more or less granular 
detritus in which bacteria are abundant. The process may pene- 
trate to the pulp of the teeth and set up a secondary inflammation, 
or pulpitis, Oceasionally earies of the teeth begins within, 

Tnhammation of the pulp of the teeth may occur in 
association with caries, or sometimes independently. The 
becomes reddened and swollen, and may present hemorrhages an 
later, suppuration. The inflammatory process tends to 
through the roots of the teeth to the tissues surrounding the roots 
and to the alveolar periosteum, Abscesses may thus be formed 
about the teeth, and may spread to the tissue of the gums (afeeolar 
abscesses), eventually ropturing upon the surface, 

Tumors composed of tissue resembling the normal dentin are 
spoken of as odontomata, They arise from the pulp during the 
process of de nent and form irregular outgrowths of the 

r milar outgrowths, resembling the enamel or 

stance, are more frequent in later life, and 

ted as odontinoids. from HERI Ay 
bromata may spring from the luring: 

eth or from the connective eke about the 

poid outgrowths (hypertrophied granulations) from 

he met with in association with caries of the teeth 


t tumor is the giant-celled sareoma of the 
w. This is known by the name of 
cing the term is applied rather to the 
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situation than to the kind of tumor. Extensive enlargements of 
the jaw-bone and destruction of the surrounding tissues may ensue. 

Cysts ave met with in the alveolar processes, and arise from the 
primary follicles in which the teeth are developed. 


THE PHARYNX AND TONSILS. 


CIRCULATORY DISTURBANCES. 


Anemia of the soft palate and other portions of the pharynx 
occurs in general anemia and in cases of phthisis or other wasti 
diseases. The mucous membrane may be decidedly pallid. 

or congestion occurs in the begi 
stages of inflammation and when irritants have been in direct 
contact with the mucous membranes. 
ive is seen in heart-disease, emphysema, 
phthisis, and other chronic pulmonary affections. In these cases 
the mucous membrane is dark red, and not rarely becomes sonie- 
what edematous. 

Edema of the pharyngeal tissues is found in association with 
inflammatory affections, and may occasion considerable stenosis. 

femor may be the result of direct injury, as in the 
swallowing of fish-bones and the like, or may occur in the form 
of petechiwe in purpura and other hemorrhagic diseases and in 
intense infections (small-pox, septicemia). 


INFLAMMATIONS. 


Catarrhal pharyngitis, or angina, may affect the entire 
lining membrane of the pharynx, or may be limited to the tonsils 
or other parts. It results from direct irritation by hot liquids or 
chemical substances, from exposure to cold, and particularly from 
infections. Angina, or sore-throat, is met with in many of the 
infectious fevers, or may appear as an independent infection, 

The mucous membrane presents a bright-red color, is some- 
what swollen, and covered with tenacious exudation composed of 
mucus and desquamated cells. Small vesicular elevations may 
form, and after the rupture of these erosions or even superficial 
nleers are sometimes seen. Occasionally there are hemorrhagic 
extravasations. 

A form of catarrhal pharyngitis, known as herpetic angina, is 
soalec to herpes of the skin, and may accompany facial or 

her 

Chonan catarrhal pharyngitis ix met with in persons who 
use the voice excessively, especially in the open air. Tt may also 
resale ftom the abuse of tobacco or alcohol. The posterior wall 
of the x and the pillars of the soft palate are particularly 
involved, mucous membrane is awollen in the earlier stages, 
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but later becomes atrophic, and is marked by slight granular cle- 
vations, which are either hyperplastic lymph-follicles or distended 
mucons glands. The veins in the submucous tissue are enlanged, 
and are visible through the atrophic mucous membrane as tortuous 
channels. Chronic hyperplasia of the tonsils and chronic laryn- 
gitis are frequently associated. 

Phiegmonous pharyngitis may result from wounds of the 
pharynx, or may be associated with intense infections, such as 

udomembranous tonsillitis and pharyngitis, particularly the 
forms due to streptococei. It may result from pustular pharyn- 
gitis in smallpox, or from glanders of the pharynx. Phi 
tonsillitis sometimes extends to the peritonsillar tissues as far as 
the retropharyngeal wall. 

‘The soft palate, uvula, arches, or other parts affected are swollen 
and tensely distended. There may be congestion or deep cyanosis 
and edematous exudation. The usual termination is suppuration, 
but sometimes gangrenous necrosis ensues, General septicemia is 
frequently the result. 

Retropharyngeal Abscess.—Phlegmonous pharyngitis primarily 
affecting the retropharyngeal tissues may be due to caries of the 
cervieal yertebre ; occasionally it occurs in the infectious fevers 
in consequence of embolism. 

lomembranous pharyngitis may be caused by the 

Bacillus diphtheria and be truly diphtheritie, or it may be due to 

a variety of other micro-organisms, or to irritating gases, steam, 

and like eauses. Non-diphtheritic pseudomembranous pharyngitis 

is expecially common as a complication of scarlatina, measles, and 

other infectious diseases, and seems in these cases to be caused by 

the Streptococeus pyogenes. The appearance of the throat may 

be identical with that observed in diphtheria, but extensive 

necrosis is more common, while typical pseudomembranes are less 
frequent. 

he mucous membrane and the underlying parts, especially the 

tonsils, become greatly swollen and edematous ; and subsequently 

hanges. 

formed upon the surface of the throat a whitish or 

veral rere which tend to conlesce and 

egion of the tonsils to the pillars of the fauees 

to the mouth, nose, or larynx. The psendo- 

firmly attached to the mucous membrane, and 

ut tearing away part of the underlying 

¢ deposit is found to consist of grin- 

yling more or less degenerated leuko- 

Tn the deeper layers intense ape 

n are observed ; in the superficial strata 

ritus, together with masses of bacteria, 
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The neighboring lymphatic glands, notably those below the 
angle of the jaw, enlarge and may suppurate, and sometimes ex- 
tensive cellulitis and suppuration of the fl floor of the mouth (Lud- 

ig’s angina) occur. There are intense systemic intoxication and 
i ion, and secondary lesions are eeimeeuy developed in various 
ongans (nephritis, myocarditis, cte.). The non-diphtheritic forms 
of pe membranous pharyngitis may be distinguished from the 
diphtheritic forms, in typical cases, by the greater intensity of the 
local (necrotic) processes, the earlier and more marked involve- 
ment of the lymphatic glands, and by the greater tendency 
to nephritis; but unfortunately one cases are very common, 
and an absolute diagnosis can be by bacteriologic study alone, 

may be a W330 of Ve pharyngitis, or it ma 

occur as an independent affection. ral varieties ire decibel 

Catarrhal tonsillitis results from the sume causes as catarrhal 
pharyngitis in general, and presents similar appearances. The 
tonsils are usually somewhat enlarged, 

Lacunar or follicular tonsillitis occurs from similar causes, and 
may involve the normal tonsil or one affected by chronic hyper~ 
trophy. ‘The surface of the tonsil is marked with small white 
or yellowish spots, into which the end of a probe may be 
inserted. These are the lacune or crypts distended with epithelial 
cells more or less degenerated. Bacteria of various kinds may be 


found in the contents of the lacuns, and doubtless play an im- 
portant in the etiology. Si Lanes streptococei, pneumo- 


ta] 
cocci, tubercle-bacilli, the bacillus of diphtheria have all been 
observed. The latter two forms may be present merely as acci- 
dental associations, but may possibly play an etiologic part, 


Fig, 223.—Crypts in cases of tonsillitis: 4, acote lacunar; », chronic hypertrophic: a, 
m ibuin; b, accumulated contents of erypt; ¢, 1; old follicles surroanding 
shuns ai 
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membranes in appearance. In other eases the contents of the 
crypts are retained, paneresita issation, and may even caleify, 
A certain amount of’ catarr! yngitis may be associated, but 
the follicular ulcers are rarely seen beyond the tonsils, 
Enlargement of the submaxillary and cervieal lymphatic glands 
is commonly observed. General septicemia of mild type is not 
infrequent ; myocarditis, endocarditis, and nephritis may result, 
‘The association of tonsillitis and rheumatism has occasioned much 
diseussion. It is very probable that rheumatism frequently results 
from tonsillitis, the latter being the first effect of micro-ongan- 
ismal invasion, which eventually causes rheumatism, 
hypertrophy may result from ited attacks: 
of simple catarrhal or of follicular tonsillitis. The tonsils are 
enlarged, usually irregalarly so, and are harder than normal. On 
section the connective-tissue reticulum and septa are found 
increased, and the lymphoid follicles are likewise hyperplastic. 
Pressure upon the orifices of the lacune not rarely psi 
tion and repeated attacks of lacunar tonsillitis, Retention and 
calcification of the contents of the crypts are particularly common 
in the lacunar tonsillitis of hypertrophic tonsils. Chronic hyper- 
trophy of the tonsils very often occurs in rachitic or badly nour- 
ished children in association with hyperplasia of the lingual tonsil 
and nasopharyngeal adenoid tissues. Distinet evidences of inflam- 
mation are wanting in such cases, and the condition seems rather 
a form of simple hyperplasia of the lymphoid structures, 
¢ tonsillitis, abscess of the tonsil, or quinsy, may be 
the result of simple catarrhal or of follienlar tonsillitis, or may be 
associated with phlegmonous inflammation of other parts of the 
pharynx. One or both of the tonsils may be affected. Redness 
and awelling are noted in the earlier stages, but later the mucous 
membrane is pallid or even yellowish. Microscopically diffuse 
round-cell infiltration and eventually focal collections leading 
to abscess-formation are detected, The peritonsillar tissues may 
be involved, and spreading phlegmonous inflammation results, 
Rupture may take place into the pharynx, or the ulceration maj 
extend outward, causing discharge upon the neck at the angle 
the jaw. The internal carotid artery may be perforated. 


PRESSURE-NECROSIS, 


are formed. Complete perforation of the 


geal wall sometimes occurs. 
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INFECTIOUS DISEASES. 


Diphtheria of the pharynx usually begins in the mucous 
membrane covering the tonsils, and spreads to the pillars of the 
fances, to the uvula, the posterior wall of the pharynx, the cheeks 
and tongue, the posterior nares, or to the larynx. It rarely in- 
vades the esophagus, but may sometimes extend along this struct- 
ure as far as the stomach, 

The specific cause is the Bacillus diphtheria (see Diphtheria, 
Part [.). The characteristic lesion is a pseudomembrane, which is 
formed on the surface and within the mucous membrane, This 
first appears as a grayish or yellowish-white pellicle, more or less 
firmly attached to the mucosa; it spreads rapidly, and may cover 
the whole of the pharynx in a day or two. In other cases the 
disease progresses slowly, or remains quite limited. The under- 
lying tissues become swollen by inflammatory infiltration (cellular 
and edematous), and swallowing and breathing may then be 

tly obstructed. When the pseudomembrane is removed from 
the surface a raw and more or less necrotic base is exposed. Mi- 
Gg ie the surface of the pseudomembrane is found to con- 
sist of a mass of débris, often containing micrococei and other 
bacteria, as well as the specific organisms, in t numbers. 
Somewhat more deeply the membrane is composed of a fibrinous 
reticulum or masses of fibrin entangling degenerated epithelial 
cells and leukocytes. Still more deeply the tissues of the pharynx 


waxes of microooee! ; 
ork ( 


Fig. 2i—Pseudomembranous inflammation of the ural 
4, necrotic, 


1 
eolls; ¢, round-eell infiltration; d, hbriu network (Hegler\. 


are found intensely congested and infiltrated with round cells (Fig. 
224). In the late stages of the disease extensive necrosis of the 
mucosa and submucosa may occur, 
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Tn some cases diphtheria may undoubtedly present ne lesions 

of an ordinary lacunar tonsillitis, and the clinician may be unable 

to dtr the nature of the disease. 
Conditions. 


—Some enlargement of the lymphatic 
His at the angle of the jaw is usual, and exceptionally this ba 
terminate in suppuration. Lesions of the internal organs, espe- 
cially the heart and kidneys, are not infrequent, and disease of the 


ripheral nerves is a common sequel (see Di Laer) Part I 
Ponstginre osis Leptothricia. Thi is condition is See 


with on the son per] and less frequently the pillars of the fauces, 
uvula, and other parts of the pharynx. It occurs in ip persone tb 
lowered vitality, and seems to be caused by the 
a form of bacterium very commonly atl with in the by oem 
ee the necks of the teeth. The lesions present { themselves as 
-white and somewhat chalk-like outgrowths arising from the 
coe lar erypts and the mucous glands, These are tightly 
adherent, but occasion very little inflammation of the surrounding 
tissues. Microscopically the thread-like parasite is found in 
abundance, 

Tuberculosis may occur in the pharynx in the form of sub- 
epithelial tubercles, which break down and occasion more or less 
extensive ulcerations, 

Tuberculosis of the tonsils may be primary or Tn 
the former case infection probably occurs from the invasion of 
the erypts by tubercle-bacilli; this condition is doubtless more 
common than has generally been supposed. Secondary tonsillar 
tuberculosis usually follows tuberculosis of the lungs or 1h 
Tn either case there are.formed in the tonsils small tul ae 
rapidly increase in size, fuse, and subsequently undergo ise 

change. Discharge of the easeous matter upon the mucous sar 

face is not unusual, and occasions ulcer-like formations. Second- 

infection of the cervical and submaxillar lymphatie glands 
frequent. 

Syphilis may occur in the pharynx in the form of the primary 
es or chancre, as mucous patches, or as gummata, Pie Jast. 
are prone to Jergo ulceration with secondary cicatrization. 

ensive distortion of the pharyngeal structures may be the 
of the scar-formation. 
lepra. sometimes invade the pharynx. 
Typhoid ulcers are occasionally met with. 


TUMORS. 


¢ the tumors of the pharynx, fibroma, lipoma, chon nats 
are occasionally found on the soft palate, uvula, 

the malignant tumors, sarcoma of the tonsils is 

Tt is Sanally of the lymphosarcomatous variety, 
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and is rapid in growth and highly destructive. ithelioma may 

patch odalle yr rare map ae , or tonsils, 

es Sit en of see) are cca if. Mean 
olypoid tumors of the nasopharynx a: tic adenoi 

geo of the same situation frequently extend Mcwaiwerl into 
pharynx proper. 


THE SALIVARY GLANDS. 


Inflammation of the salivary glands affects the parotid most 
frequently. 

Parotitis may be the expression of an independent infection 
(mumps); or may be seetdiary to vurions infectious diseases, 
such as typhoid fever, typhus fever, or pyemia, > 

The specific cause of mumps has not been isolated \ Part I.). 
‘The infection probably occurs through the parotid duct, and in 
some instances inflammations of the mucous membrane of this 


rotitis occurring in the course of various.infec- 


terized by a marked seats to abscess~ 


formation, and at all of the affection round. infiltration 
is conspicuous. After the formation of an abscess perforation may 
take place upon the check or into the mouth, and sometimes sali- 
vary fistule (see below) are established. Chronic induration of 
the gland may remain after attacks of inflammation, 

5 ere pian is oceasionall stestee with the 
parotid, or independently, in mum ingual gland 
rarely becomes inflamed. a sis 

Angina Ludovici, or Ludwig’s angina, is a septic inflam- 
mation of the tissues of the floor of the mouth surrounding the 
submaxillary gland. It may result from carious processes at the 
roots of the teeth, or from infection of the submaxillary lymphatic 
glands in the course of various infectious diseases, particularly 
searlet fever, The most frequent termination is abscess-formation, 
with perforation externally or into the mouth. Occasionally rapid 
necrosis or ne results, ~ 

— tid gland is more frequently the seat of 
tumors than the eer ales glands, ecien eas such as 
fibroma, lipoma, or chondroma, are rare, The most common new 
growth is the so-called “mixed tumor,” which is essentially sar- 
comatous, with the addition of fibroma, chondroma, or myxoma, 
and at,times of all these. Epithelioma is rare. 

Diseases of the Salivary Ducts.—Salivary fistule may 

aL 
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result from traumatic injuries or from the perforation of abscesses. 
most frequently tid. 


are occasionally observed, and may lead to obstruction of the ducts. 

Cystic dilatation of Steno’s or Wharton's duct, or of those of 
the sublingual glands, may be due to concretions or to inflam- 
matory processes at the mouths of the ducts, Oval or elliptical 
tumors are formed, and contain transparent, viscid liquid. Such 
cysts belong to the group of conditions designated as ranula, but 
more frequently this is due to obstruction of the small mucous 
glands beneath the tongue. 


THE ESOPHAGUS. 
CONGENITAL DEFECTS. 

Occasionally the esophagus is double, being divided into two 
bya septum. Complete absence of the esophagus may occur 
in certain monstrosities ; more frequently there is partial absence 
of the lumen about the middle of the tube. The lower end of the 
esophagus in such cases communicates with the trachea, while the 
upper end terminates as a blind pouch, The intermediate defee- 
tive portion may be represented by a fibromuscular cord, or may 
be entirely wanting. Fistulous communications may pass from the 
side of the neck to the upper end of the esophagus or pharynx. 

They are due to incomplete closure of the branchial clefts, 


CIRCULATORY DISTURBANCES. 

Anemia may be due to general anemia, and active hyper- 
emia, to the irritation of hot liquids or chemicals. 

Passive congestion results from diseases of the heart or 
lungs, or from cirrhosis of the liver. In the latter condition 
large wericosities may be established in the lower end of the 
esophagus, due to the communications between the left coronary 
vein of the stomach and the esophageal veins. 


INFLAMMATIONS. 
1 esophagitis is characterized by hyperemia and 
ea ium, with very little liquid aucun Tt 
estion of irritating acid or alkaline liquids, 
y to direct traumatic irritation, Super- 
es met with. 
esophagitis is found in cases of passive 
g time, and particularly in aleoholies. 
e is thickened and dark in color. jon- 
met with, and more commonly areas of hyper- 
mucosa. 


lomembranous esophagitis may result from exten- 
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sion of pharyngeal diphtheria or pseudomembranous pharyngitis, 
or it may be primary in rare instances. 
Ulcerative esophagitis may occur as the result of pustular 
eruption in small-pox, or in consequence of irritation of foreign 
les. It ig not unusual to find small or even large ulcers in 
the mucosa of esophageal diverticula. These are occasioned by 
the retention of food. Peptic ulcers similar to those occurring in 
the stomach are occasionally found in the lower end of the esophagus. 
‘gmonous esophagitis is rare. It may result from the 
extension of intense inflammation of the mucous membrane into 
the submucous tissue, or to penctration of the mucosa by sharp 
points of fish-bones and the like. 


STENOSIS. 


Stenosis of the esophagus may be due to the pressure of 
tumors or aneurysms upon the esophagus, to the lodgement of 
foreign bodies, to the growth of tumors in the esophageal walls, 
or to stricture of the esophagus. The last most frequently results 
from the healing of ulcerations caused by the swallowing of cor- 
rosive liquids. ‘Syphilitio strictures are rare. Carcinoma of the 
esophagus may obstruct by the growth within or by the attendant 
contraction of the walls. 


DILATATION. 


Dilatation of the esophagus may occur in the form of a 
simple dilatation or ectasia, or in the form of diverticula. The 
former variety is common at the lower 
end of the esophagus, and is occasioned 

obstructions at the cardiac end of 

uae, or - ma Foe wee the » 
esophagus passes through the diaphragm. 

The dilatation may reach oomabrable 
size, The mucous membrane is usually 
thin and often ulcerated. 

Diverticula may be of two kinds, 
those due to pressure from within (pul- 
sion-divertioula) and those due to trac- 
tion from without (traction-dirertioula) 

(Fig. 225). The former are more com- 
monly found in the upper portion of the 
esophagus or the lower part of the phar- 
yox, and arise from the posterior wall 
of the They are due to thin- 
muscular coat and to her- Fra, ‘raction-divertien- 
of the mucous mem- [i Hinenaimene 
brane. They may reach considerable 
size by gradual distention. The traction-diverticula are most fre- 
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quently found near the lower end, opposite the bifurcation of the 

trachea, They are caused by adhesion of diseased bronchial 

glands and subsequent contraction of the attachments. 

occupy the anterior wall of the esophagus and have a somewhat 

funnel-shape. Perforation may occur, with the development of 
ic infection of the pleura, pericardium, or lungs. Perforation 
the pulmonary arteries may lead to fatal hemorrhage. 


PERFORATION AND RUPTURE. 


The esophagus may be perforated by necrotic or suppurative 
surrounding 4, or as the result of uleers p ing from 

within. Aneurysms of the thoracic aorta occasionally rupture 
» into the esophagus. Retrophary1 abscesses and ph eons 
inflammations of the deep cervical tissues may likewise discharge 
into the esophagus. Perforation by ulcers beginning within may 
be due to the lodgement of foreign bodies, or to the pressure of the 
ericoid cartilage in cases of it asthenia (see Pharynx). Per- 
foration of the lower end of esophagus may result from pep- 
tic ulcers or esophagomalacia due to regurgitation of gastric liquid 
either before or after death. Spontaneous rupture of the sis 
agus occasionally takes place. ain these cases there is doubtless 

ways some antecedent weakness of the walls, 


INFECTIOUS DISEASES. 


Tuberculosis of the esophagus is extremely rare, and most 
frequently results from extension of tuberculous adenitis of the 
bronchial glands. 

occasionally occurs in the form of ulceration and 
cicatrization, leading to stenosis. 
1 may extend from the mucous membrane of the mouth 
and pharynx, 
TUMORS. 

Fibroma, myoma, lipoma, or even sarcoma may occur as some- 
what polypoid submucous tumors, but are rare. Papillomata, in 
the form of outgrowths of the mucous membrane, are more com- 


us, projecting inward and formi 
irregular ele as of the us membrane. Later, the 
extends out’ hrough the muscular coat to the fibrous onter 
layer, and even to the surrounding tissues. Dilatation oceurs 
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above the tumor, and occasionally perforation results from ulcer- 
ations caused by retained food. Local or more distant metastasis 
may take place, 


THE STOMACH. 


CONGENITAL DEFECTS. 


Complete absence of the stomach has been found in certain 
monstrosities ; but stenosis or atresia of the pylorus, division by 
the formation of = and ass contractions have been more 
frequently observed. In cases of transposition of the viscera the 
stomach may be reversed in its position, the pylorus being on the 
left side, the cardiac end to the right. 


CIRCULATORY DISTURBANCES. 


Anemia of the mucous membrane is found in cases of general 
anemia, particularly in pernicious anemia, The mucosa has an 
phere appearance, and is prone to undergo fitty degen- 
reese al peupiss 5 

— Active congestion ocoura in the beginning stages 
of the mucous membrane of serennings and 
results from irritating mechanical or chemical agents. The mu- 


cosa is poets in color and may present minute hemorrh 


Moderate hyperemia is functional during the period of digestion, 
Passive hyperemia occurs as a result of obstructive heart-dis- 
ease, or more particularly from obstruction of the portal circulation 
by cirrhosis or other diseases of the liver. Pulmonary affections, 
by interfering with the outflow of blood from the right side of the 
heart, may also occasion congestion of the stomach. The mucosa 
is dark-red in color, swollen, and often edematous. Minute 
hemoer! may occur, and small erosions may appear upon the 
surface. ¢ changes are more marked near the pyloric end of 
the stomach, When the congestion has persisted tor some time 
dark-reddish or bluish pigmentation, usually occurring in punctate 
form, is developed and chronic gustritis results, 
Hemorrhage in the mucous membrane or from the mucous 
membrane of the stomach results from a variety of causes, Small 
techiw are met with in active or passive congestion and in acute 
inflammations. They are also present in various infections or 
hemor i¢ diseases, such as purpura, scurvy, septicemia, and the 
like, and in anemic affections like pernicious anemia. In many 
cases punctiform hemorrhages are developed just before death. 
Larger Fania and ‘icularly hemorrhages into the 
cavity of the stomach, result from intense passiv stion i 
cardine disease or cirrhosis of the liver, and from wu 
tion or carcinoma, When large vessels have not been eroded the 
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blood eseapes gradually, and may be vomited in a semidigested 
and disorganized condition Ut elt pani, This is pecu- 
liarly significant of carcinoma. hen one of the Jasges vessels 
has eroded large quantities of fresh blood may be vomited 
and a death may occur. 

Melcena neonatorum, the vomiting of blood by the new-born, 
results from disturbances of circulation due to insufficient respira- 
tion, and possibly in other cases is a variety of infectious hemor- 
rhagic disease, 

INFLAMMATION. 


Acute inflammation of the mucosa, or acute 
results from irritation by chemical, mechanical, or thermal 
Some cases are doubtless due to infection. The mucous mem e 
is bright-red and covered with more or less viscid mucous exu- 
date. Punctate hemorrhages may occur. Microscopically there 
are found : marked mucous degeneration of the cylindrical cells of 
the tubules, and desquamation and granular degeneration of the 
enboidal cells in the fundus of the glands. The mucons mem- 
brane between the tubules is infiltrated with round cells, and not 
rarely the same process occurs in the submucosu, ‘The collections 
of lymphatic tissue (follicles) in the mucous membrane are often 
ype ic. Acute gastritis is more frequently found near the 
pyloric end than elsewhere, 

Pseudomembranous gastritis may result from the inges- 
tion of corrosive poisons, and is occasionally seen in small-pox, 
typhus fever, and various forms of septicemia, It may be met 
with in diphtheria, and may be due to direct extension of the 
process along the esophagus. The surface of the mucosa is coy- 
ered with an irregular membrane, and necrosis and ulceration 
are not rarely observed, especially in cases due to corrosive 
poisons, 


Ulcerative Gastritis.—Small erosions may be found in 


and is covered with mucous exudate. 
, but in eases in which passive congestion 
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has preceded the development of gastritis it is often slate-colored 
from_ pigmentation. 

Microscopically there may be found mucous degeneration of 
the cylindrical epithelium of the tubul id desquamation and 
not rarely proliferation of the secretory epithelium in the fandus 
of the ln) The glands may be considerably dilated and filled 
with mucons exudate and desquamated cells. ‘The interglandular 
tissues are infiltrated, and may be thickened by the formation of 
new connective tissue; the same process may involye the sub- 
mucous coat. The blood-vessels of the latter are often greatly 
dilated and their walls may be thickened, In the later sta 
the glands may undergo progressive atrophy, the epithelium dis- 
appearing almost entirely iad the lumen of the gland becomin; 
less and less distinct, Coincidently with these changes, anc 
to some extent causing them, there is fibrous overgrowth of the 
interglandular tissues. B 

In some instances the contraction of the new-formed connec- 
tive tissue causes protrusions of the mucous membrane or polypoid 


=~ a Aa - ? e = 
Fro. 26—Chronic guatritis, showing polypoid projectinns of the mucosa. 


elevations (Fig. 226). These may still further enlarge by pro- 
liferation and cystic distention of their glandular elements, In 
other cases the proliferative changes in the intenglandular tissues 
may be more ‘ilfinse and the mucous membrane more regularly 
thickened. To both of these forms the name hypertrophic gas- 
tritis may be applied. In stil! other cases the formation of fibrous 
tissue causes pressure-atrophy of the glands; the surface in these 
cases becomes smooth and the mucosa greatly thinned 

The sclerotic process may involve not onl 
brane, but also the submucons and even the 


—— 
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such cases the thickness of the wall of the stomach may increase 
reatly, and the size of the organ greatly diminish by contraction. 


chs term interatitial gastritis, or gastrophthisis, may be applied to 
such cases, 

Pathologic Physiology in Gastritis.—All forms of gus- 
tritis cause disturbances of the functions of the stomach, desig- 
nated by the terms dyspepsia and indigestion, These disturbances 
are due to abnormal secretion of the gastric glands, reduced motor 
power of the walls of the stomach, and altered conditions of the 
nervous mechanism. ‘The most important alteration of secretion is 
reduction of the amount of hydrochloric acid. This is almost 
constant in uncomplicated gastritis ; in some cases there is practi- 
cally no hydrochloric-acid secretion. The ferments, pepsin and 
curdling ferment, may be produced in insufficient amount, but are 
very rarely absent, In eases in which certain general conditions or 
nervous alfections coexist with moderate gastritis, excess of hydro- 
chloric-acid secretion occurs. Reduction in the amount of hydro- 
chloric acid causes delay and inadequacy of digestion of proteids, 
When the acid is wholly wanting decomposition of the 
may occur, and sulphuretted hydrogen and other ucts of 
decomposition result. Excess of hydrochloric acid interferes with 
salivary digestion in the stomach, and in consequence fermentation 
of carbohydrates, with proud of lactic, batyrie, or acetic acid 
and of various gases, takes place. Such fermentation, however, is 
not, as a rule, observed unless the motor power of the stomach is defi- 
cient and the food is retained in the stomach beyond the usual time, 
It isnot improbable that toxic substances are produced in some eases: 
by proteid decomposition, but accurate observations are wanting. 

The motor power is usually deficient in proportion to the inten- 
sity of the gastric disease. In some cases the food is retained 
many hours longer than the usual periods, and fermentation 
and decomposition are thus greatly favored. Dilatation of the 
stomach may be brought about by the retention of food and the 
accumulation of gases of decomposition, and the dilatation in turn 
increases the motor insufficiency of the stomach, 

Altered conditions of the nervous mechanism of the stomach 

i in a variety of ways. Sometimes there is 
of the mucosa, causing vomiting; in other 
heaviness, or pain. Alterations of appetite and 
are other results probably brought about, in 
| nervous disturbances, 

m suffers profoundly in gastric disease— 
¢ insnflicient food eaten or digested. 
ression are the clinical consequences, 
ubstances produced in the stomach 

olic disturbances, but this remains to be 
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PEPTIC ULCER. 


Peptic or round ulcers of the stomach are most frequently 
found in anemic young women, and are Faye due to the 
digestive action of the gastric juice. Similar lesions may occur 
in the upper end of the duodenum and in the lower end of the 
80] 5. 

-—The great majority of the cases occur in young 
women, and particularly in those suffering with chlorosis or 
anemia and general malnutrition, The pathogenesis of these 
ulcers has occasioned much dispute. It is admitted that they are 
due to the action of the gastric juice upon parts of lowered vitality, 
and the term ulews ex digestione is therefore appropriate. e 
increased acidity of the gastric juice in chlorosis is an important 
factor. The lowered vitality which localizes the ulceration has 
been ascribed to many causes. Embolism or thrombosis with 
infarction was suggested by the shape of the ulcers, and may be 
the explanation for some cases. Spasm of the blood-vessels in 


Fig, 227.—Peptio uleer, showing erosion into # blood-vessel in the floor of the uloer 
(Bollinger). 


localized areas, and thickening of the walls of the vessels, leading 
to anemia, have been suggested, as have also direct traumatic 
injuries of the macous membrane and external traumatism, causing 
rents of the mucous surface, Circulatory disturbances due to 
tight lacing are supposed by some to be important. 

Pathologic Anatomy.—Peptic ulcers may be single, but are 
more often multiple. They are commonly situated in the 
curvature and the posterior wall of the stomach, near the pylor 
occasionally they are found at the fundus or at the cardiac 
end, They vary in diameter from a few millimeters to three or 
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five centimeters. Their shape is characteristic in that they have 
sloping edges, giving them a funnel-form, with the anes toward 
the muscular coat. The edges may be irregular and rough, but 
are often, especially in older ulcers, quite smooth and rounded. 








Pio. 22% —Peptic ulcer with perforation (Bollinger), 


Two dangers are always imminent, hemorrhage and perfora- 
tion. Constant oozing of blood may be due to erosion of the surfaee, 
and larger hemorrh: may result from ulceration of one of the 
larger arterial branches of the stomach (Fig. 227). Perforation 





renled ulcer of the stomach (Hollinger). 


is less common than hemorrhage. When the ulcer is situated 
posteriorly perforation is prevented by adhesions Reese 
stomach to the head of the pancreas or other structures. 

the ulcer is in the anterior wall perforation is more liable to take 





¥ 40, 29.—Stellate sear of 
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place (Fig. 228), ‘The rapture may occur into the peritoneal cay~ 
ity or into any of the surrounding structures, and fistulous eom~ 
munications may be established with the pleural or pericardial 
cavities, or even with the exterior through the abdominal walls. 
Abscesses of the liver, spleen, or pancreas may result from per- 
foration into these organs. 

In the healing of the ulcers sears are formed in the wall of 
the stomach. These have usually a rather characteristic stellate 
shape (Fig. 229). In case of large ulcers extensive scars and 
considerable contraction of portions of the walls of the stomach 
result, Hour-glass contraction of the organ, or pyloric stenosis, 
may follow, and secondary changes, such as gastric dilatation, may 
ensue, Carcinomatous transformation is a not infrequent result 
of long-standing ulceration, 


ATROPHY AND DEGENERATIONS. 
© pat or gastric tubules is frequently seen in 
chronic gastritis. @ same condition occurs as a senile 
and in association with various chronic diseases, especially permi- 
cious anemia, A certain amount of atrophy of the entire mucous 
membrane results in a purely mechanical way from gastric dila- 
tation, 

Decrease in the size of the stomach as a whole may be the re- 
sult of chronic gastritis, when the new-formed connective tissue 
contracts. In such cases the stomach may become quite small, 
the walls, however, increasing in thickness. Somewhat similar 
shrinkage in the size of the stomach occurs in some instances of 
infiltrating cancer of the stomach, The tumor may involve all 

rts of the equally, and cause more or less thickening of 
its walls, but the size of the organ is diminished by contraction of 
the connective tissues. 

A form of true atrophy is sometimes caused by obstruction of 

cardiac orifice ; it is probably due, in part at least, to the in- 
sufficiency of food admitted to the stomach. 

tions of the mucous membrane of the stomach are 


met with in association with inflammation or as independent affec- 
tions, 


Patty of the epithelial cells of the glands may be 
the result of intoxications (phosphorus, arsenic), or of conditions 
such as those which lead to mee atrophy. ‘The occurrence of 
atrophy and fatty degeneration of the gastric tubules in cases of 
pernicions anemia is of great importance, though it remains un- 
settled whether these conditions are the cause or result of the 
anemia. Recent investigations would indicate that frequently 
they are the cause. 

Pigmentation is met with as a result of chronic congestion or 
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hemorrhage into the mucous membrane. The mucosa has a dark- 
red or often a slaty discoloration, which is prone to be distributed 
in lines or in circumscribed ¢s. Bluish pigmentation of the 
stomach sometimes occurs from the ingestion of silver. 
degeneration may be found around the blood-vessels 
of the submucosa, or more rarely of the mucosa itself, in cases of” 
general amyloid disease. Amyloid ulcerations may occur. 
Calcification has been met with in cases of bone-disease with 
surcharge of the blood with earthy salts. It appears in the form 
of scales or plates of calcification upon the mucosa, 
Gastromalacia, or simple softening of the walls of the stomach, 
is usually a post-mortem condition, and is due to the action of the 
ric juice, The nature of this process has occasioned much. 
iscussion, but it is now recognized ss a post-mortem condition, or 
as a condition occurring during life only in the agonal period. It 
affects the fundus or posterior part of the stomach. The mucous 
membrane becomes soft and more or less gelatinous, and ix Lit 
or yellowish in color if the mucosa was anemic, or brownish in 
cases in which there was congestion before death, Rupture and 
discharge of the contents of the stomach into the oe cavity, 
spleen, or other adjacent organs may occur. The walls of 
stomach in the affected area show granular degeneration of the 
component cells, but no evidences of inflammatory reaction, and 


when Pes has oceurred there are no reactive inflammatory 


lesions of the peritoneum, showing that the perforation occurred 
after death. 


ALTERATIONS IN POSITION AND SIZE. 


Alterations in Position.—The stomach may be displaced 
into the thoracic cavity in cases of perforation or rupture of the 
diaphragm (diaphragmatic hernia). It may be displaced ante- 
riorly as a congenital malposition in consequence of defects of the 
anterior abdominal walls, and may in such cases be quite exposed. 
Do 1 dislocation, or gastroptosis, is either Ks et OF ae 
qui The acquired form may be due to diseases of the stomach, 
particular! latation, to the traction of inflammatory adhesions, 
to enlargement of the spleen, and possibly to tight lacing, Ovca- 
‘i anemic and relaxed women all of the abdominal viscera 

r (splanchnoptosis). 
gastrectasia, most: frequently results from 
r The latter may be due to cicatri- 
ng of ulcers, to fibroid ovengrowth 
onic gastritis, or to pyloric earci- 
, of a movable kidney, or of anenr- 
first, pyloric stenosis may be eom- 
the muscular layer of the stomach, 
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but soon dilatation oceurs; food stagnates, fermentation takes 
place, and the dilatation is increased. The mucosa becomes thin 
and ofttimes degenerated and atrophic. 

A second group of cases (atonic dilatation) is independent of 
stenosis of the pylorus, but due to weakness of the walls of the 
stomach. The latter may be the result of chronic gastritis, or 
of a general atonic state, Constant overeating may play an im- 
portant part in some cases, Finally, dilatation may result 
mechanically from abnormal adhesions of the stomach, 

Dilatation of the stomach occasions great stagnation of food, 
and in consequence imperfect digestion and decomposition of the 
food. When hydrochloric acid is absent (as in cancerous stenosis 
‘of the pylorus and marked atonic dilatation) lactic-acid fermenta- 
tion is ee when hydrochloric acid is present lactic acid 
is less abundant. Sulphuretted hydrogen and inflammable gases are 
oceasionally formed, especially in cases in which hydrochloric acid 
ees The apes ane aeane a apes pan ae its 

ive power toa legree, is, er Wi reten- 
tion oF ingested liquid in the stomach and the consequent cessation 
of intestinal absorption, leads to great emaciation, and especially 
to desiccation of the tissues, 

Among the micro-organisms met with in the gastric contents 
the Sarcina ventriculi are of interest. These occur in bundles of 


peculiar square form. The sarcina is more frequent in non- 
cancerous than in cancerous dilatation, 


INFECTIOUS DISEASES. 


A few cases of tuberculous ear Po ee pe seat and 
syphilitic gummata may occur. Diffuse cirrhosis and ordinat 
gastritis may be Mgarlent upon syphilis, but the etiologic pes 
nection is uncertain. Anthrax may lead to necrotic and hemor- 
rhagic ulcers of the mucosa. Thrush is rarely met with, though 
the spores of saccharomyces are frequently present in the stomach 
when the mouth is affected, 


TUMORS. 


Connective-tissue Tumors.—Fibroma, myoma, and lipoma 
are occasionally met with as submucous or subserous polypoidal 
tumors. Sarcoma is rare. It affects the lymphoid tissues of the 
deeper parts of the mucosa, and rapidly spreads to the submucosa 
(Fig. 250), Most cases are of the round-cell variety. Lympho- 
sarcoma of the adenoid tissues of the stomach may be one of the 
lesions of leukemia or Hodgkin's disease. 

Tumors.—Polypoid elevations, sometimes with 
cystic enlargement of the glands, occur as a result of chronic 
inflammation, and may be lange enough to be regarded as tumors 
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in a clinical sense. Adenomatous proliferation of the glands is 
met with in the form of es it tumors, but these so rap- 
idly become carcinomatous that pure adenoma scarcely exists. 





—— 





Fro. 290,—Sarcoma of the stomach, involving all of the coats: the original growth prob. 
OF chy cocurred fn ine mucosa and submucosa, ea em 





Carcinoma is the most frequent tumor of the stomach. It 
occurs in advanced years, and more often in the male sex than in 





2% 


Fig, 281.—Frgment of csreinomatous tissue found in stomach-washings (Retnevoth), 


the female, The pyloric end of the organ and the lesser ourva- 
ture are the favorite sites, but other parts may be affeeted and the 
entire organ may be involved. Cancer of the stomach may appear 
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as a ring-like swelling of the mucous membrane and submucous 
tissue, surrounding the pylorus and causing stenosis; a5 more or 
less circular, flat elevations in the lesser curvature or elsewhere ; 
and, finally, as a diffuse infiltration of the mucosa, submucosa, or 
all of the coats of the entire organ. The mucous surface is 
caealy irregularly elevated, and tends to become ulcerated, 
Rea in the soft variety of cancer and in the cases in 

hich there are localized flat elevations. Sometimes portions 
of the cancerous tissue may be found in the vomita, and the 
diagnosis of the disease may be thus established (Fig. 231), 


2.—Cureinoma of the cardiac end of th +; oxtonsic duod 4 
aunt exophags: oe viceeated eansianmn; cho parisrising aise ke aa, 


Perforation of the wall of the stomach may result from necrotic 
and ulcerative Gig. 232). The paighborns lyin 
glands, cepecaly thone in the loaser curvature of the stomach, 
are usually implicated through the lymphatic vessels. Direct 
extension to the peritoneum may occur, especially in cases of col- 
loid cancer ; and metastasis through the blood-veseels is extremely 
common. Cancerous emboli are frequently found in the portal 
radicles within the liver, and multiple cancer-nodes of the liver 
are usually found in cases which have existed for some length of 
time. Hematogenous metastasis is most common in soft, ulcer- 


cancers. 
Evo may be Wage hard or scirrhous 
cancers, or medullary cancers, adenocarcinomata or malignant 
indricalcelled, and mous-celled careinomata. 

All forms begin in the mucous membrane and spread mpidly to 
the submucosa. The muscularis may be penetrated and infil- 
tration of the serosa, or even of surrounding tissues, may be 
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Scirrhous cancer ma) “ak ras a cirwular constricting new 
growth at the pylorus (Fig. 233). In other cases the disease is 
exestaves and ee entire organ ae be involved by uniform infil- 
tration, and macroscopically the appearance of a simple cirrhosis 


seating fo ame 
of the stomach is presented. The mucous surface in seirrhus 
rarely ulcerates, 

Encephaloid or soft cancer usvally appears as a localized 
tumor at the pylorus or in the lesser curvature. The mucous 


Fie, 24—Cauliflower carcinoma otryigrea: M, stomach ; P, pyloras; 2, duodenum 


the blood is liable to occur. Complete per- 


he stomach may take place. 
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Malignant adenoma, or adenocarcinoma, begins as a prolifera- 
tion of ie tubules. The new-formed acini are, however, 
atypical in arrangement and number, and there is a tendeney to 
conyersion of the normal cylindrical cells into cuboidal cells, 
and to extensive cancerous infiltration by destruction of the 
basement-membrane of the acini. The appearance of the tumor 
and its tendencies ure the same as those of soft cancer, 

Cylindrical cancer, or cylindrical epithelioma, probably spri 
from the eylindrical lining cells of the stomach, or from the cel 
in the upper parts of the tubules. Atypical tubular aggregations 
of cylindrical cells with a tendency to conversion into cuboidal 
cells are observed. The pylorus is the common seat. 

uamous cancer occurs at the cardiac end, and generally in 
association with carcinoma of the lower end of the esophagus, It 


is rare. ; 

Colloid cancer of the stomach appears us a localized, or more 
Srequenthy diffuse infiltrating, gelatinous new growth of the mucosa 
and submucosa, Rapid extension through the walls of the stom- 
ach and to the peritoneum is frequent. The degeneration ac 
affect different forms of cancer, but especially the eylindri 
variety. The cells and the stroma of the tumor show myxomatous 
degeneration ; and the epithelial elements may in the later 
entirely disappear. Extensive invasion of the peritoneum is not, 
infrequent. : 

Pathologic Physiology and Results.—Carcinoma of the 
stomach is most frequently situated at or near the pylorus, and 
therefore interferes with the propulsion of food. Stagnation of 
the stomach-contents and fermentation result. The latter is 
favored by the absence of hydrochloric-acid secretion so habitually 
observed. In consequence of the La ee the stomach dilates 
and may reach enormous size, not rarely filling a large part of the 
abdominal cavity, Lactie-acid fermentation is frequently pro- 
nounced. Among the micro-organisins present in the stomach- 
contents a long, thread-like bacillus has attracted much attention, 
and has been supposed by some to occur only in cancer of the 
stomach. It is certainly frequent, but just as certainly not peculiar 
to the disease. Disturbances of metabolism, with loss of flesh and 
strength, are marked. 


THE INTESTINES. 


CONGENITAL AND ACQUIRED ABNORMALITIES. 
Occasionally fotal absence of large parts of the intestinal tract 
is found in monstrosities. Lesser defects, leading to narrowing or 
distortion of the intestines, are more frequent. Marked Saco 
mental defects most frequently occur in the rectum, which may 
= 
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be completely absent, or may be obliterated at the lower end. Tn 

such cases there may be fistulous communications with the uro- 

genital tract, or there may be a peso cloaca, as in fetal life, 
of the Intestines.— 


‘The colon 

getivoet eat De sited pepe ye tly enlarged. 
Diverticula.—Lovalized dilatations 6 consi diverticula, 
uent, the most common form being °s divertion- 
hae his usually arises from the Bite Aeon a meter above the 
ileocecal valve, and is attached to the intestine ite the mesen- 
tery. It represents the remains of the omphalomesenteric duct 
of fetal life. Occasionally it has been found patulous to the um- 
bilicus. More commonly there is merely a short diverticulum of 
the intestines, varying from a few to several centimeters in length, 
and having a closed extremity which may be somewhat dilated, 
‘The extremity may be connected with the umbilicus by a cord, 

but is usuall 
Diverticula are also formed in later life. Very commonly, in 
eases of constipation, small pouchings or dilatations occur in the 
large intestine, particularly in the descending colon a rectum, 
Another form affects the small intestine more commonly than the 
large bowel. In this there are found small pouches lying near the 
mesenteric attachment, and owing their origin to localized weak- 
ness or separation of the musele-fibers of the bowel. phat 
re 

theo of oe 


the sev feet pa 
normal. 


nital cystic condition found at 
as cystic dilatation of pease of 
ee system of the fetus, and has been 


‘More or less uniform enlargement of the intes- 
from long-standing constipation. Enormous 
m is sometimes seen. In this the wall of the 
compensatory hypertrophy, and small 
monly observed, especially i in the recta 
tenosis, of the intestine at any 


hs or displaced visewrs 29 


i Toi oceans a 
lumen 1 may be due to an ing en 


¥ yrpillomatous or polypoid tumors within. 
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Hernia.—This term is applied to malposition of any of the 
viseera, with displacement of the organ from the cavity in which 
it normally lies ; but it has been more particularly applied to such 
displacements of the intestines; and the single term hernia is 
significant of intestinal hernia. 

Occasionally herniw are congenital; more often they are 
acquired. Hernia occurs at the points where the abdominal walls 
or the peritonenm is naturally weak from the emergence of vessels 
or the existence of natural outlets. 

Etiology.—The predisposition to hernia may consist in un- 
natural weakness of the abdominal wall, especially at the points 
where hernia is likely to occur, resulting imperfect 
closure of such hoon or from general muscular weakness, 
Abnormal movability of the intestines, resulting from natural or 
acquired elongation of the mesenteric attachments and inereased 
weight of the abdominal contents from the deposit of peritoneal 
fat, contributes largely to the formation of herniw. thes saline 
diate exciting cause in many cases is strain, and probably in all 
cases repeated strain helps in the development of the protrusion. 
The most went form of ventral hernia is the umbilical, which 
occurs especially in infants as the result of imperfect closure of 
the abdominal walls at the umbilicus, 

There may be distinguished two groups or varieties—the inter- 


nal and the external herniw. 
Internal Hernia,—By this term are designated hernious dis- 


which passes downward through the inguinal canal. 

Femoral hernim are especially common in women, and are 
formed by the protrusion of the intestine through the femoral 
Ting, the hernia presenting on the inner side of the thigh, at the 
position of the saphenous opening. . 

Pathologic Anatomy.—The hernia consists of a sac or wall 
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and of the contents of the hernia, The sac is usually constricted 
at its junction with the | peritoneal cavity (neck), and dis~ 
and dilated outside of or below this point (fundus or body 
of sac). The sac of the hernia is always lined wit 
portion of the peritoneum. The contents of the hernia may be 
coils of intestine or portions of omentum, or both. Most fre- 
quently some part of the small intestine occupies the hernia, and 
sometimes simply a Meckel’s diverticulum has been discovered, 
In rare cases the sigmoid flexure or other parts of the great bowel 
may be found, 

Secondary changes often ensue. Inflammation of the lining 
membrane of the sac and of the intestinal coils may lead to fibrous 
adhesions constricting the neck of the sac and binding the intes- 
tines firmly in place. If the contents of the hernia have receded, 
such inflammation may obliterate the sac completely or merely at 
its neck, the body of the sac in the latter case i 
with serous liquid. Tn cases in which portions of omentum are 
included in the hernia hypertrophic overgrowth of the adipose tis- 
tis may occur, and may lead to appearances not unlike those of a 
ipoma. 

Herniw: are described as being reducible and irreducible, accord- 
ing to the ability of SPIES the contents into the peritoneal 
cavity or not. Hernie become irreducible when the coils of 
intestine are distended by the accumulation of fecal matter, when 
fibrous adhesions have narrowed the neck of the sac or bound the 
coils firmly in place, or when additional coils of intestine or por~ 
tions of the omentum have descended into the hernia. 

jtrangulated Hernia.—This term is applied to herniw in which 
ressure at the neck by inflammatory exudation or constriction, or 
inveterate obstruction by accumulating contents of the bowel, hus 
led to obstruction of the circulation in the intestinal coils of the 
hernia. Intense passive congestion, inflammation of the peritoneal 
covering of the intestines within the hernia, and, finally, gangre- 
nous necrosis are the frequent results, 


INTESTINAL OBSTRUCTION. 


Complete obstruction of the intestines, or ileus, may be due to 
internal strangul by bands of adhesions, to a twist or volvulus, 


cause, 
, esults of internal strangulation are generally serious. 
Great dilatation occurs above the point of obstruction, the intes- 
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tine below becoming collapsed. Great congestion and subse- 
quently peritonitis occur at the point of stricture, and necrosis 
with oration may ensue. 

Volvulus is the term applied toa twist of some part of the 
intestinal canal. Occasionally there is simple rotation of the 
bowel about its own axis, but more commonly a loop of intestine 
twists about its mesenteric attachment. Abnormal laxity of the 
mesentery is an important predisposing cause, and may be a con- 

nital condition, or may result from the absorption of fatty 
deposit between the mesenteric layers. The immediate cause is 
generally strain or abdominal compression. 

The most frequent seat of volvulus is the sigmoid flexure. 
‘The bowel above the point of obstruction becomes distended, as in 
internal strangulation, while the coil included in the twist itself is 
engorged with blood and frequently presents hemorrhagic infarc- 
tions in consequence of the obstruction of the vessels in the mesen- 
tery. Complete knots are occasionally observed in volvulus. 

In , or invagination, is a condition in which 

one part of intestine slips into an adjoining part, as one may in- 
vert the finger of a glove (Fig. 235). The 
upper part of the intestine is usually indupli- 
cated and pushed into the lower part. Ir 
regular peristalsis, resulting from intestinal 
disorders, and particularly from atony of one 
part with increased activity of adjoining 
parts, is the most frequent cause. Occa- 
sionally polypoid tumors within the bowel 
are dragged forward by the peristalsis, and 
carry the higher purt of the intestine to 
which they are attached into the lower part. 
Intussusception is more common in children 
than in adults, and affects the ileocecal region 
most commonly. Not infrequently multiple 
invaginations are found in the small intes- 
tine of children ; these probably occur during 
the death-agony or post-mortem. 

‘The appearance of intussusception is sim- 
ply that of one part of intestine pushed into 
the adjoining part, with secondary inflam- 
matory and congestive changes. Rost fre- 


quently invagination begins at the ileocecal 21, Ze {ntumucen 


region, the valve and ileum being carried — te Museum of the Pnila- 


forward into the ascending colon, Very “P's tania! 


rarely the ileum itself invaginates through the valve. The 
attachment of the mesentery leads to a sharp angulation of the 
area of invagination, and the extent to which the protrusion may 
occur will depend upon the length of the mesentery. Oveasionally 
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the ileocecal valve may be carried through the colon and rectum 
and present externally. The adjoining serous surfaces of the in- 
vagination tend to unite by peritonitis, and the in! 


poss may become mous and be discharged. If peritonitis 
established union between the ensheathed and the ensheathing 
section of the gut, recovery may ensue. Otherwise the perforation 
Jeads to fatal peritonitis. 


PROLAPSE OF THE RECTUM. 


Prolapse of the rectum in consequence of weakness of the 
sphincter and other parts of the wall, together with 
straining, is a common condition in infants, and is occasionally 
met with in adults, In children any form of diarrhea may be 
complicated by prolapse ; in adults chronic proctitis is the most 
frequent cause, The weakened condition of the sphincter in 
proctitis furnishes the predisposition, and the characteristic tenes- 
mus of the disease is the immediate cause. Prolapse may be only 
an occasional condition, or may be constant, Secon inflam- 
mation, ulceration, and even necrosis of the prolay portion 
may occur. 


ATROPHY AND DEGENERATIONS. 
Atrophy of the mucosa is frequently met with as a of 
TPhis pel ig 


chronic enteritis in its later stages, is 18 especially 
young children suffering from chronic intestinal eatarrh and 
marasmus, Occasionally atrophy of the mucosa or of all of the 
coats of the intestines may occur as an independent affection, as 
the result of marantic or cachectic conditions. 
Pigmentation.—Pigmentation may be due to he 
in the mucosa or submucosa, and not infrequently after intense 
igs 58 inflammation the bowel may be quite black from the 
deposit of hematogenous pigment. Brownish pigment deposited 
in the musele-cells, analogous to that of brown atroy of the 
heart, i asi ly observed in old and eachectic individuals. 
i f the muscle-cells and also of the submucosn 
more decided character, occurs in youthful 
alcohol. The intestines alone may be thus 
n, and lymphatic glands are simulta 
erm hematochromatosis has been pro- 


on is met with in association with amy- 
kidneys, or spleen, and particularly in 
tuberculous ulceration of the intestines. 
ncipally involved, and becomes some- 
culiar grayish luster. So; 
ible ulcers may result, The 
e, in and around the small blood-vessels. 
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CIRCULATORY DISTURBANCES. 
Active hyperemia may occur from acute irritation, and 


forms a of inflammation, 
Page trensepeceata results from causes similar to those 


Liaeers congestion of the stomach. Among these, obstructive 
fiseases of the liver, notably cirrhosis, and cardiac and pulmonary 
affections are most prominent. The intestinal mucosa becomes 
somewhat swollen, ofttimes edematous, dark bluish-red in color, 
and occasionally marked by punctate hemorrhages, The mesen- 
teric veins are widely dilated. Occasionally hemorrhagic liquid 
is found within the intestines, the points of hemorrhage remaining 
undiscovered. 

Hemorrhage.—Petechiw are found in many cases of violent 
septic or infectious diseases, in intense anemias, and as the result 
of marked passive hyperemia. Embolism in cases of ulcerative 
or malignant end itis may lead to petechial hemor , and 
the same are observed as a part of the morbid anatomy of intes- 
tinal anthrax. Large intestinal hemorrhages may occur from 
trpbold, tuberculous, dysenteric, or syphilitic ulcerations, or from 

¢ perforation of a large arterial branch by a peptic ulcer in the 
duodenum. Hemorrhoids may occasion considerable hemorrhages 
from the rectum, 

Edema of the mucosa may result from passive congestion, and 


Meet acute or chronic inflammations, especially the more intense 
rns. 
Embolism and thrombosis of the mesenterie arteries are 
rare conditions. Embolism may lead to hemorrhagic infaretion, 
Hemorrhoids result from varicose enlargement of the veins 
of the rectum. They are ae found in the lower part of the 


rectum, inside or outside the incter, and a distinction is made 
between internal and external hemorrhoids. 
Btiology.—Obstruction of the venous circulation is the import- 
ant etiologic factor. It may be due to chronic disegses of the liver 
(ioe nepeind pregnancies, pelvic tumors, or chronic consti- 
pation with frequent retention of feces in the rectum. The last- 
named condition acts in a twofold manner, On the one hand, it 
causes venous obstruction, and, on the other hand, chronie proctitis, 
which in turn oceasions disease of the veins of the rectum, and thus 
predisposes them to dilatation. In all cases of hemorrhoids, con- 
stipation and the resulting proctitis are important as auxiliary 
causes. Hemorrhoids are rarely met with before adult age. 
a - sees —The apres sate a itself as a ie 
lypoid elevation of more or less con appearance. On 
section it is found to be highly vascular, and to consist of dilated 
veins. There may be a congeries of slightly enlarged veins or 
cavities of considerable size. Between the veins there is more or 
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Jess abundant inflammatory connective tissue. Thrombosis often 
occurs within the eavities; and occasionally the fibrous tissue 
around them undergoes active proliferation, when a structure 
ing fibro-angiomata results, Hem ic extravasations 

may occur from the veins, and free hemorrhage from the surface 
is & common symptom. Infective inflammation and phlebitis of 
the veins sometimes occur. In these cases the hemorrhoid en- 
ie aoe becomes inflamed and edematous, ern ion of 

he adjoining tissues may occur (proctitis, periproctitis) 

Hiesreche fa may cause sone anemin iy ihe repens hem- 
orrhages, and sometimes oceasion septic infections when they have 
themselves become infected and inflamed. 


INFLAMMATIONS. 


Inflammation of the intestines, or enteritis, may affect 
any part of the intestinal canal, and involve the mucosa and sub- 
mucosa more particularly. It is more frequently present in chil- 
dren and in the aged than at other periods of life. 

~—The canses of enteritis are similar to those of 
tritis, and among them may be reckoned all forms of i 
foods or foreign matter taken with the food. Poisons of various 
kinds operate in a similar manner. In many cases the irritant 


poisons which occasion enteritis are a within the body in 
consequence of improper digest ind fermentation. Bacteria 
play an important ré/e in this 


bly increases 
in virulence under certain conditions and then occasions irritation. 
here area number of varieties of ente- 
may be described, though individual eases 
. Of the acute forms of enteritis, 
suppurative, and the pseudomem- 


ve particularly swollen and cause proje 
mucost, ‘The term, follioultir enteril 
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ene to such cases, In other instances the desquamation of epi- 


lium is more prominent than the mucous exudation, con~ 
siderable shreds of mucosa may be loosened and discharged. The 
term eroupous enteritis is su by such conditions. 

Suppurative enteritis differs from the catarrhal form in the 

zreater degree of emigration of leukoc The exudate 

the surface may be largely composed of white corpuscles, in 
intense cases the surface may be covered with almost pure pus. 
Round-cell infiltration of the mucosa and the submucosa is 
present, and focal collections leading to abscesses or 
to ulcers upon the mucous surface are occasionally seen, The 
solitary follicles are enlarged and tend to break down, forming 
follicular ulcers. 

Ulceration of the intestines occurs in a variety of conditions, ces 
ulcers, similar to those met with in the stomach, are occasionally found in 
the duodenum. have the same characters and tendencies as those of 
the stomach; they may occasion sudden death from hemorrhage. Uleera 
in the duodenum are also an occasional result of extensive burns of the 
skin; and recently attention has been called to the frequency of duodenal 

ion in cases of chronic Bright’s disease. Ulcerations of the ileum 
are habitual in typhoid fever and tuberculous enteritis, and are oceasion- 
ally due to anthrax or actinomycosis, Sarcomata and carcinomata are rare 
causes. Ulcerations of the bowel are met with in chronic enteritis 
und dysentery. A form of peculiar clinical interest is anad fissure. This is 
4 linear ulceration of the rectum in the region of the sphincter, It may be 
associated with hemorrhoids or be independent, 


Pseudomembranous enteritis is characterized by the forma- 
tion of a grayish membrane upon the surface of the intestine, 
The large intestine is more frequently involved, and the 
is especially met with in dysentery (see p. 510). True diphtheria 
of the bowel with pseudomembranous deposit may sometimes occur. 

Chronic enteritis results from acute attacks or from repeated 
irritation. Chronic congestion in consequence of hepatic or. car- 
diae affections is a predisposing cause of importance. 

In the early stages the mucous membrane is usually more or 
less swollen, and sometimes proliferative changes in the ular 
elements may lead to distinct polypoid elevations. ese ame 
especially pronounced jn cases in which the healing of ulcers of 
acute enteritis has occasioned cicatricial constrictions and thus 
elevated adjoining parts of the mucosa. The clevated portions 
may undergo proliferative inflammation, and polypoid formations 
result. In the later st of chronic enteritis atrophy may ensue, 
in part as the result of the overgrowth of the stroma of the mucosa 

the degeneration of the glandular elements, in part alao as the 
result of the overdistention or tympany resulting from fermentation 
of the intestinal contents. ‘This atrophy may affect the mucous 
membrane alone, but more commonly also involves the muscularis. 
Hyperplastic processes in the lymphoid elements may be a promi- 
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nent feature in the hypertrophic stage of chronic enteritis, and may 
give place to atrophy in the later stages, On the other hand, the 
enlargement of the solitary follicles and Peyer's patches Paulie 
sist for a long time after atrophy has led to great thinning of the 
remaining portions of the mucosa, 

Patho! Physiology.—Enteritis may occasion profound dis- 
turbances in a variety of ways. In cases of infective character 

eral aystemic intoxication may result from the absorption of 
Facterial products or substances resulting from decomposition 
of the intestinal contents. In other cases the intensity of the 
local irritation may through the nervous system, occasion great 
depression or shock ; and subsequently the exudations into. the 
intestines may cause depletion of the vascular system and failure 
of the cireulation. The local effects and the resulting behavior of 
the bowels differ in different cases. Sometimes ristaltic 
movements are arrested by the intensity of irritation obstinate 
constipation results; more frequently hurried peristalsis and the 
ubnormal exudation (serous or mucous) occasion diarrhea. The 
digestive processes fail from the diseased condition of the bowel, 
as well as from the rapid peristalsis and premature di: of 
the intestinal contents; more or less profound disturbance of 
health results. 


INFLAMMATIONS OF SPECIAL PARTS. 


Duodenitis.—Duodenitis occurs in association with iti 
from irritating food and the like. The appearances are the same 
as in gastritis. Duodenitis is prone to oceasion obstruction of the 
terminal portion of the common bile-duct by the inflammatory 
thickening of the mucosa and the accumulation of mucus in the 


ral The ulcers are generally small, sa 
cle Peyer's patch instead of single ulcers, 

ereulous enteritis, 
mmation of the cecum) may be 
tinal contents in consequence of 
typhiitis). This affection is probably very 
voile is. probaly peoasal 

itis is pro 

uy invobeeieae coop py en be 
ration may oceur, Perforation or extension 
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to the surrounding tissues ( ay ree is the rarest of all conse- 
quences. jeg emmy tter ». secondary to inflamma- 
tions of the x vermiformis. 

A lt may be a primary condition, or it may result 
from primary typhlitis or cecitis. The inflammation of the 
mucosa of the cecum may extend directly to that of the appendix ; 
or may cause obstruction of the mouth of the appendix in the 
same manner as duodenitis causes obstruction of the common bile- 
duct. There results a retention of the contents of the appendix 
and multiplication with increased virulence of the contained 


the disease, and doubtless may play a part by irritating the mucosa, 
or injuring it in such manner that micro-organisms easily pene- 
trate it. On the other hand, there is much reason to believe that 
the fecal concretions are often formed in uence of the 
accumulation of mucous and desquamated epithelial cells and the 
stagnation of the contents of the appendix, after the disease has 
begun. Obstruction of the arterial supply of the ay ix was 

regarded as an important element in the etiology, but 

ly is only of secondary importance. 

Anatomy.—The pathologic anatomy of appendi- 
citis varies in different cases, and we may, for convenience, dis- 
a 8 calarrhal, a necrotic or gangrenous, and an interstitial 
form. 

In the mildest or catarrhal form there is merely retention of 
the contents of the appendix and slight disease (swelling and 
erosion) of the mucosa, The muscularis and serous coat may be 

ted and edematous, but are not extensively involved. “The 
contents of the appendix are more or less mucopurulent in char- 
acter, 


In the necrotic or gangrenous form the mucous membrane suf- 
ete destruction and the muscular and serous coats are quickly 
in |. Fibrinous peritonitis soon develops in the serous coat 
and over the adjacent intestines, cither as a result of penetration 
of bacteria through the walls of the appendix, or in consequence 
of perforation of the walls. The local peritonitis serves the pur- 
pose of restraining the infective disease and prevents diffuse peri- 
tonitis. In cases of rapid gangrene, with early rupture or escape 
of abundant bacteria, general peritonitis may result before a re- 
straining wall can be formed. 

The term interstitial appendicitis may be used to designate 
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wget f 
ol 
this character (rig 236); but 
in some it is the conspicuous 
feature. These cases fre- 

ently terminate in chronic 
ekening of ate Pee Speer 


Poesy of the obstrnotiie ete 
mou oa a 

more serious Thenpedes 
and in cases in which the 
obstruction remains, the dis- 


case spreads through the walls 
of the appendix: pay 


are formed So ner 
neum, and not rarely 4 local- 
ized abscess ( perityphiitic ab- 
os ee 
itself may 
the cecum, and may lie free is 
the abscess, or it may be firm! 
embedded in the fibrinous wal 
of the abscess. nr 
subsequently inspissa~ 
Seer more commonly 
tures into the general pert 
neal cavity, into some 
the intestines, into the = 
bladder, or externally. In 
pendix is usually ‘down 
ithboring coils of intestine or 
such cases is usually dis- 
nd repeated attacks of inflammation 
}) are not unusual. 
stemie intoxication and infeo- 
found in distant organs. Not 
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rarely pylephlebitis and metastatic abscesses of the liver are 
encou b 

Colitis, aside from the specific form, dysentery, is most fre- 
quently due to irritation by fecal accumulations, and the sig- 
moid flexure is the common seat. The entire colon may, how~ 
ever, be inyolyed. Thickening of the mucous membrane and 


Pio. 27.—Ulcarative and perforative appendlettis, showing perforations; two fecal eon 


jons from olher cases of appendicitis (modited frat Bollinger), 
abundant exudation of mucus are the prominent features of the 
earlier stages; while in the later stages atrophy and thinning are 
observed. Ulcerations are not uncommon. When the mucous 
exudation and the desquamated cells accumulate upon the surface 
the appearance of a pseudomembrane is simulated, and casts of the 
bowel or masses of mucus may be discharged from time to time 
(mucous colitis). 

Proctitis, or inflammation of the rectum, may be due to 
direct irritation by retention of fecal matter, by parasites, or by 
toxic agents; or it may occur secondarily after various other 
diseases of the rectum, such as tumors, he ids, and the 
like. The inflammation tends to become chronic. The rectum 
is nmecny involved with the colon in cases of mucous colitis. 

he mucous membrane is considerably swollen, often edema~ 
tous, and neely presents petechial hemorrhages. Ulceration 
may occur secondarily, and extension of the ulcerative process to 
the surrounding tissues (periproctitis) is not unusual. In the 
latter cases fistulous communication may be established between a 
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perirectal abscess and the rectum (incomplete fistula), or a fistulous 

communication may form between the rectum and the exterior 

(complete fistula in ano). Sometimes proctitis is secondary to peri- 

pee occurring in diseases such as typhoid fever, pyemia, and 
e like. 


INFECTIOUS DISEASES. 


Dysentery is a specific, endemic or epidemic inflammation 
of the intestine.” ‘The term Sprabailys eal eeley a variety of 
affections due to different causes. 

In the milder cases of endemic dysentery tainted food and 
products of fermentation, with perhaps ific bacteria, are the 
eausitive agents. Occasionally certain poisons, like mereury, pro- 
duce similar lesions. In cases of ulcerative Ri peste especially 
the tropical forms, the Ameba coli is usually as the 
specific cause (sce Part I). This organism probably enters the 
intestinal tract through drinking-water and multiplies in the large 
intestine, where it invades the mucosa and occasions widespread 
ulceration. 

The etiology of the most severe forms of dysent remains 
obscure, but the association of certain cases with violent septic 
diseases suggests the causal factors. 

Pathologic Anatomy.—Several varieties may be distinguished, 
though one of these merges ually into the other. 

Catarrhal dysentery is the mildest form. It is characterized 
by congestion, swelling, and edema of the mucous membrane. 

etechial hemorrhages and follicular enlargements or ulcers are 
not unusual, 

Ulcerative dysentery is marked by swelling of the mucosa and 
seattered ulcers having a more or less irregular and mgged outline 
and undermining the mucosa, ‘The ulcers are often surrounded 
by hemorrh, infiltration, The ulcerative form tends to be 
come chronic, causing great thickening of the bowel and indolent 
ulcers. 

Diphtheritic dysentery is distinguished by the presence of a 

udomembranous deposit in and upon the mucous membrane. 
Whe entire wall of the colon and rectum may be covered with a 
grayish or brownish, more or less necrotic, membrane ; or smaller 
areas of like character may be scattered here and there upon a 
thickened and catarrhal surface. In the mildest cases the process 
i f the severest it extends deeply, and the 

even the submucosa may be destroyed. 


s the term gangrenowa di is 
epithelial cells shoe! pa 
and more necrotic. 


are 
e us or mucofibrinous matrix, and cells 
invade the membrane as well as the subjacent tissues, 
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Results of Dysentery.—In all cases there is & tendency to 
chronic thickening or inflammation of the large bowel; and 
mucous colitis or merely a tendency to repeated acute colitis may 
remain. Occasionally perforation occurs, and peritonitis or peri- 
proctitis results. The most frequent complication is abscess of 
the liver resulting from embolism or from ascending thrombosis 
of the portal vein. In amebie dysentery the Amaba coli is 
carried to the liver in emboli and occasions secondary changes. 

Cholera.—Cholera epidemica, or Asiatica, is an acute specific 
inflammation of the small and large intestines, due to the comma 
bacillus or vibrion of Koch, ‘This micro-onganism is found in the 
great majority of cases. Occasionally it is not discovered, while 
other mic nisms, Bacillus coli communis and streptococei, 
are present. It is probable that in these instances errors of obser- 
vation cause the failure of detection. 

Pathologic Anatomy.—Cholera is characterized by redness and 
swelling, and not rarely by petechial ecchymosis of the mucous 
membrane, particularly of the small intestine. The superficial 
epithelium suffers early and extensive degeneration, perhaps a 
form of coagulation-necrosis. The soli follicles and the 
agminated glands may enlarge and may suffer ulceration. * The 
intestines contain and discharge a serous exudation, often in large 

uantities, and containing grayish or whitish particles, which arc 
flakes of desquamated and degenerated epithelium, The term 
“ rice-water” discharges is applied to the evacuations, Exten- 
sive areas of the mucous membrane may be laid bare by the 
desquamation of the epithelium. When cholera has passed to 
its later stages secondary pseudomembranous inflammation of the 
mucous membrane is not unusual, and is probably the result of 
secondary infection. 

Associated Conditions.—The blood is thickened and dark-red in 
color; thrombosis in the heart or venous sinuses is frequent. The 
kidneys present marked Uo ela and degeneration, which are 
dependent upon the action of the toxins of the disease. Lobular 
pneumonia is a common complication. 

is distinguished by an acute, specific inflam- 
mation of the lymphoid elements of the intestines, particularly of 
the ileum and upper ion of the colon, The specific cause is 
the Bacillus typhi abdominalis, described by Bherth and Gaffky. 
‘This organism enters the gastro-intestinal tract with drinking- 
water, milk, or other food, and multiplies in the small intestine 
(see Part T.). 

Anatomy.—The specific lesions of typhoid fever oc- 
cur in the lymphatic structures, notably in the solitary follicles, 
Peyer's per mesenteric glands, and spleen. : 

‘The solitary follicles and Peyer's patches of the lower end of 
the ileum are first affected, but later, or exceptionally in the be- 
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ginning, the Boye pbend collections of the upper part of the ileam 
and jejunum, or of the cecum and 
colon, may beinvolved. At first 
the follicles and patches are swol- 
len and somewhat reddened by 
congestion, Within a few days 
of the onset, however, they lose 
their congested appearance and 
present themselves as grayish or 
white elevations projecting from 
one to several millimeters above 
the surface (Fig. 238). Miero- 
scopically the lymphoid elements 
are found in a state of active pro- 
liferation, and in addition lange 
round cells (endothelial or epithe- 
lioid) ave more or less abundant. 
These large cells are actively 
phagocytic, and have been dis- 
covered in the lymphatic chan- 
nels at some distance from the 
local lesions, as well as in the 
mesenteric glands, and in distant 
parts. The surrounding mucosa 

dallary Infiltration: enlargem may be normal in appearance, or 
eae ote Kastan keane may be somewhat inflamed, ‘The 
conditions of the lymphoid struct- 

ures at this stage, to which the term medullary infiltration has been 
applied, remain unchanged for some days or a week, After the 











2h —Typhold fever, howing. 

















phold fever, showing necrosis of Peyer's patches and intense congestion of 
if ‘ive bowel fmodiaed from Raut dad Hampel}, 


first week necrosis is prone to occur. The center of the solitary 
follicles or part of the Peyer’s patch becomes more and more so! 
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and yellow, or sometimes reddish from absorption of blood-pigment, 
The necrotic ions are discharged after a few days, leaving un 
ulcerated su of regular or Ete teete outline, and presentin, 
necrotic edges with hemorrhagic infiltration (Fig. 239), The ul- 
cers resulting from destruction of the solitary follicles are small 
and rounded, while those involving the Peyer’s patches are elon- 
ted, the long axis being parallel with the axis of the intestine, 
The ulcers are usually found in an acute 5 at the end of the 
second or ut the beginning of the third week of the disease. 
lution may occur withont necrosis and ulceration, but more com- 
monly ulcers are formed and healing proceeds more slowly. The 
iyi elements of the follicles patches are usually perma- 
nently destroyed, and healing takes place by proliferation of the 
fibrous stroma. Occasionally, however, complete restitution of 
the normal tissues occurs. When the lymphoid follicles of the 
itches have become necrotic and have been infiltrated with blood 
kk pigmented spots are formed, and give rise to the condition 
designated as the “shaven-beard” appearance, 

Complications.—Extensive necrosis may lead to erosion of a 
blood-vessel and hemorrhage ; or the wall of the intestine may be 
completely perforated by the necrotic process, and fatal peritonitis 
may result, In other instances peritonitis occurs without perfora- 
tion by direct extension of the inflammatory process through the 
intestinal wall. Very commonly slight reactive peritonitis is 
found on the serous surface opposite the ulcers. Extensive peri- 
tonitis rarely occurs in this way. Peritonitis in mare instances n- 
sults from necrosis of the mesentery glands, or from rupture of 
the spleen, 

@ mesenteric eel are characteristically enlarged, those 
nearest the points of ulceration being first and most prominently 
involved. In the first stage they are soft and dark-red in color, 
exuding a small amount of liquid on section. Later they become 
larger, r, and of whitish appearance ; they may finally suffer 
neermsis and rupture. Usually, however, resolution takes place 
after the first stage. 

‘The spleen is enlarged in most cases, and presents the charac- 
teristics of acute splenic tumor. Very rarely perisplenitis or 
abseess may occur. 

Lesions in Other Parts. —The muscles, particularly those of the 
abdominal walls, frequently show spots of degeneration of a waxy 
or hyaline character, as described by Zeuker. Very rarely pete~ 
ehial or considerable hemorrhages may be found in the muscles ; 
and abscesses are sometimes met with as sequelae. 

The heart-muscle is involved in perhaps a majority of the 
cases. The musele-fibers suffer parenchymatous and hyaline 

ration; and less commonly the intermuscular tissues 
sent the characteristics of acute myocarditis, Acute endocarditis 

3a 
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and inflammations of other serous surfaces are rare in typhoid 
fever as compared with some other infectious diseases. 

Acute degeneration of the kidney and acute nephritis are quite 
common, and the kidney-substance may present small necrotic or 
lymphomatous foci. Similar lymphomata occur in the liver and 
thronghout the peritoneum. 

Acute lobular pneumonia and eroupous pneumonia are frequent 
complications. Osteomye' is rare. 

he blood in typhoid fever, unlike other infections, presents no 
leukocytosis, but, on the contrary, may be characterized by leu- 
kopenia, the mononuclear leukocytes predominating. 

Tuberculosis.—Tuberculosis of the intestines is very com- 
mon. It may occur primarily from the drinking of infected milk 
or consumption of the meat of tuberculous animals. Primary 
tuberculosis of this character is especially frequent in young in- 
fants. More commonly tuberculosis of the intestines is secondary 
to pulmonary or laryngeal tuberculosis, and is due to the swallow- 
ing of sputa. 

The usual situation of the lesions is the lower end of the ileum, 
and it is the lymphoid tissues that are prone to be attacked. At 
first the follicles or Peyer’s patches become enlarged and project 
above the surface. Soon hey undergo necrosis and discha 
their contents, ing more or less irregular cascous ulcers, The 
follicular ulcers are small and rounded, but the more characteristic 
lesion is an irregular ulcer extending transversely to the long axis 
of the bowel and often involving a half or more of the entire cir 
cumference. ‘These ulcers usually begin as follicular ulcers ; later 














Yin, 40.—Tuberoular wloeration of the intestine. 


the submucosa is invaded and the tuberculous process extends in 
a lateral direction along the lymphatic channels running 
the mesentery (Fig. 240), 
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Microscopically the changes are found to involye the mucous 
membrane and the adjacent submucous coat. Early caseation is 
characteristic. On the serous coat may often be seen granular 
elevations in clusters opposite the ulcers in the mu and ex- 
tending in lines from hi region of ulceration around the bowel 


toward the mesentery (Fig. 241), These represent tuberculous 


Fig, 4L—Millary tubercles in clusters and disseminated over the serosa (peritoneum) 
of the intestine; the clusters are situated opposite ulcerations of the mucous membrane 
(modified from Bollinger). 


lymphangitis and small miliary tubercles in the course of the 
subserous lymphatic vessels, 

Tuberculous ulceration rarely causes perforation of the bowel, 
Seep in the rectum, where periproctitis and fistula in ano may 
result. The ulcers may heal, causing cicatricial distortion or 
stenosis. Very commonly there is associated tuberculous 
ment of the mesenteric glands, and sometimes the latter are 
extensively diseased, sions the primary intestinal involvement is 
insignificant. Generalized enteritis of catarrhal character may 
accompany the specific ulcerative disease, 

is most frequent in the rectum, though cases of 
syphilitic disease of the smalk intestine or colon, in the form of 
localized or diffuse gummatous involvement, sometimes with 
secondary ulceration, have been observed, particularly in cases 


of ital syphilis. 

Tn Cerca byptils may appear in the form of warty eleva- 
tions or as a chancre ; also as mucous patches, gammatous nodules 
or infiltrations. Considerable thickening of the mucosa and sub- 
m with ulceration and secondary cicatrization and stenosis 
(syphilitic stricture), may result. 

Anthrax aaah affects the small intestine in persons 
exposed to infection by their occupations. It is met with among 
wool-sorters, brushmakers, tanners, and the like, More or less 
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extensive ulceration is seen in the small intestine, and sometimes 
in the large intestine. ‘The ulcers are dark-colored and necrotic 
in appearance, and are commouly surrounded by a pie 
zone. Considerable edema and hemorrhagic infiltration of 
neighboring parts of the intestine may accompany the ulceration. 
‘The neighboring lymph-glands and the spleen are enlarged. The 
bacilli of anthrax are found in considerable numbers in the ulcers 
and in the surrounding tissues. 
jomycosis of the intestines is very rare. It most com- 

monly affects the region of the cecum, causing first infiltrations 
and then ulcerations of the mucosa and submucosa, 

Enteromycosis is a term siplieg to intestinal affections 
resulting from the ingestion of putrid meat, fish, sausages, and the 
like, Occasionally considerable epidemics may occur. The intes~ 
tines may present the lesions of catarrhal enteritis or of intense 
eroupous or pseudomembranous inflammation, and there may be 
erosions or ulceration. Micro-organisms of various sorts have 
been discovered, but no specific form is recognized. The acute 
general symptoms, and even the local lesions, ay be caused by 
poisons elaborated by bacteria in tainted foods, rather than by the 
micro-organisms themselves, 


TUMORS. 


Connective-tissue Tumors.—A mong the benign tumors of 
the intestines fibroma, myxoma, and fipoma are occasionally met 
with in the submucosa as small nodular tumors or as nlous 
polyps. They may occasion intestinal obstruction and even invag- 
ination. 

Sarcoma of the intestine is rare. Lymphosarcomatous or lym- 
phadenomatous enlargement of the solitary follicles or Peyer's 

hes may be met with in leukemia or pseudolenkemia, Round- 


elled sarcoma springing from the submucosa and deeper layers 
of the mucosa, and sometimes infiltrating the pe ae may also 
an independent and primary affection, Nodules of 
reoma are not rarely met with in the mucosa and 
f the intestines (Fig. 242), and the serous covering 

ith miliary nodules in sarcomatosis. 


hyperplasia of the mucous membrane may occur 
h chronic inflammations, especially in the k 
lead to the formation of papillomatous or pol 
adorable meee " 
nore strictly of the nature of tumors, being 
natory processes, although no sharp divi 
ween the inflammatory proliferations and t 
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adenomata proper. The latter may occur in the form of flat ele- 
vations having « more or less uneven surface and a tendency to 









ry Nodule ef secondary sarcoma in the mucces of the intestine (Kast and Itumpel). 





hemorrhage and ulceration; or in the form of papillomatous 
elevations of a cauliflower character. Adcnomata arise by 


Fic. 28—Careinome of the duodenal papilia (modified from Kast and Rumpel) 


hyperplasia of the crypts of Lieberkiibn in the duodenum or of 
Miller's glands, and in their structure they present typical gland- 
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ular acini, the tubules having a basement-membrane lined with 
cylindrical epithelium, Adenomata are most frequent in the ree- 
pees occur in other parts of the large intestine and in 


um. 

Carcinoma is the most frequent tumor of the intestines, I 
occurs in the duodenum, especially at the papilla of the common 
bile-duct (Fig. 243); at the ileocecal valve, at the flexures of the 
colon, and in the upper or lower part of the rectum. ‘The appear- 
ance is that of a soft, irregular, often ulcerated and bleeding ele- 
vation, projecting into Di hate of the gut and Sree considerable 
narrowing, or surrounding the bowel by circular involyement of the 
entire circumference. The carcinomata of the bowel are, for the 
most part, cylindrical epi 

o TOVU/Sa te 


Gl 


Fro, 24.—Cylindrical epithetiona of the intestine (Perls). 


of atypical acini and tubules, with Jeeps if 
filtrat : of the neighboring tissues wit abate 
uses are met with, especially in the rectum, in 
“ir transition of adenoma into carcinoma (adeno- 
eral adenomata of the bowel have a tendency 
(Fig. 245). At the lower end of the rectum 

ma may occur, 
of carcinoma of the bowel are the same as those of 
r causes, together with the consequences of the 
of metastasis. Ulceration of the tumor 


and multiple eysts are occasionally met 
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Fig, 26),—Adenooarcinoma of the rectum (adenoma destrocns) (Karg and Schmorl), 


PARASITES. 


Vegetable Parasites.—Various forms of bacteria are found 
with such frequency in the intestinal contents that it is difficult to 
estimate their pathologic significance. Tuberele-hacilli, the bacil- 
lus of glanders and of typhoid fever, and the actinomyces produce 
the specific lesions of these diseases, The Bacillus coli communis 
is a constant inhabitant, but probably assumes pathogenic proper- 
ties and leads to inflammatory lesions when the conditions (such as 
irritation by coarse food, conge , obstruction) favor its activity 
and multiplication. Under the same circumstances other micro- 
organisms likewise become active in the production of enteritis, 

Animal Parasites.—The animal parasites are discussed in 
detail elsewhere, but may be briefly mentioned here with reference 
to pathologic results oceasioned by their presence. Various forms 
of protozoa haye been found, and may occasion inflammations 
when in considerable numbers. Coccidial psorospermia oceur in 
the epithelium of the villi of the small intestine, and the Megalos- 
toma entericum may be found attached to the epithelium. The 
Amaba coli may lie free in the contents, or may penetrate through 
ulcerations. Lt bits the lange intestine, and is the probable 
cause of certain kinds of dysentery. 
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The larger intestinal parasites are, for the most part, species of 
vermes. Among the tape-worms Twnia saginata, Tenia solium, 
and Bothriocephalus latus are the most frequent. Occasionally 
these may lead to intestinal obstruction by forming thick knots or 
coils, and sometimes the head of the worm may be attached in the 
mouth of the bile-duet, causing obstruction and jaundice, Tnflam- 
matory changes are rarely met with as a result of these worms. 

Among the nematodes, or round worms, the Ascaris lumbri- 
coides, or ordinary round worm, is the most frequent. It is usu- 
ally multiple, and may occasion obstruction of the intestine or 
inflammation. Sometimes they perforate the intestinal wall, but 
it is improbable that the perforation is due entirely to the action 
of the worm, Previous intestinal ulceration is the more im) 
ant condition, Obstruction of the bile-duets or of the appendix 
may occasionally be due to lumbricoids. The Ankylostoma du- 
odenalis may cause petechial hemorrhages and inflammatory dis 
turbances in the duodenum or jejunum. The worms attach them- 
selves firmly to the mucous surface and may be present in |; 
numbers. The Oxyuris vermicularis, or thread-worm, occupies 
the large bowel, multiplying in the cecum and descending in the 
mature state to the rectum ; it may occasion considerable proctitis. 
In female children vaginitis sometimes results from migration 
of the worms. The Trichina spiralis when ingested in large 
numbers occasions violent gastro-enteritis, and its embryos per- 
forate the wall of the intestine and migrate to the muscles. 

Larvie of various forms of flies occasionally occupy the intes- 
tinal tract, and owe their presence to the ingestion of the 
with food. They may occasion enteritis, and may be found in 
immense numbers in the bowel or the stools. 


INTESTINAL RUPTURE AND FOREIGN BODIES, 


Rupture may be due directly to traumatism or penetrating 
wounds ; re frequently results from ulcerations within, 
Duodenal (peptic) ulcers not infrequently perforate, and typhoid 

ionally cause rupture. Tubercular, dysenteric, and 

are less prone to penetrate completely. The a 
struction at its mouth and lary 
renous inflammation of its walls. Reo- 


sause painful diarrhea, proctitis, periproctitis, 
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may lodge in the intestines. Occasionally fecal concretions or 
enteroliths are found, especially in the appendix. These con- 
sist of a nucleus of epithelial cells, mucus, hair, and the like, sur- 
rounded by inspissated fecal matter and earthy salts, phosphate of 
lime and ‘carbonate of calcium. They may cause considerable 
irritation, expecially in the appendix, and even perforation, 


THE LIVER. 


Anatomic Considerations.—The liver is peculiar in hay- 
ing a double circulation; one system of vessels, the portal 
vein and its ultimate subdivision, seiving the blood from the 
digestive tract for functional purposes; the other system, th 
hepatic artery and its branches, supplying the nutritive blood 
for the walls of the blood-vessels and for the interlobular con- 
nective tissues, as well as to « certain extent the proper hepatic 
structure itself, The portal capillaries ramify through the acini 
and empty into small branches of the hepatic vein lying in the 
center of the acini. The capillaries of the hepatic artery traverse 
the interlobular tissue and ultimately empty into the interlobular 
branches of the hepatic vein. The primary biliary capillaries are 
merely spaces between the hepatic cells, the larger formed capil- 
laries oceupying the interlobular tissues. 


MALFORMATIONS AND CHANGES OF POSITION. 


Congenital malformations are uncommon. There may be 
complete absence of the organ, especially in certain monstrosities ; 
more frequently adventitious ee tissue is found in the suspen- 
sory ligament or elsewhere, Minor abnormalities in the lobes or 
fissures are more uent. Absence of the gall-bladder and con- 
genital stenowia ov occlusion of the hepatic duets ave oceasionally met 


with. 

ital Alterations of Position.—The liver may 
rear left side in transposition of the viscera. More rarely 
it is displaced downward, or oceupies other abnormal positions. 

d Changes of Form.—The most important of 
these is contraction and lengthening of the organ by lacing. 
This gives rise to compression along the line of the lower mar- 
gin of the ribs; the right lobe of the liver may thus be divided 
into an upper and a lower portion by a deep fissure. The capsule 
is ently thickened and the superficial acini atrophic at the 
line of constriction. Similar indentation by the ribs posteriorly, 
or by the right crus of the diaphragm, results from pulmonary 
affections and enlargements of the liver. Other changes of form, 
due to special diseases of the liver, will be discussed below. 

Acquired Changes of Position.—Downward displacement 
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may result Ses effusion or emphysema ; or it may be due 
to relaxation lengthening of the Sear ligaments. The 
latter form is more common in women in men, and is often 
part of a con sree Oa acing ay i a cause oe 
importance. Dis; ent to the right or left, or tilting uj 

of the lower ed; may oceur in pein with uaa 
and thoracic affections. 


CIRCULATORY DISTURBANCES. 


Anemia of the liver may be part of a general anemia, or it 
may be due to pressure upon the organ, to various diseases of the 
liver-substance, or to compression of the blood-veasels, The sub- 
stance becomes pale and, if the anemia persists, undergoes degen- 
eration. 


Active hyperemia is physiologic dori ete and 
oceurs in association with cenit invunseeee minal dis- 
eases. It is rarely extensive, and does not lead to marked 


pathologie changes. 

Passive results from obstruction to the cirenla- 
tion due to cardiac or pulmonary diseases, to pleural effusion or 
adhesions, or to thrombosis or compression of the upper part of 
the inferior vena cava. It is expecially characteristic of cardiac 
affections, the sluggish venous cireulation of the liver accounting 
for the fact that this organ first evidences failing cardiac power. 

The liver increases in size, often considerably ; the edges are 
rounded, and the color on the surface is darker than normal. On 
section there may be seen deeply congested central veins sur 
rounded by lighter areas, representing the substance of the acini. 


If the process has persisted, mais fatty degeneration of the 
poy 


peripheral zones of the acini or atrophy of these takes place, and 
the light color of such portions, contrasting strongly with the dark, 
congested central vein, suggests the name nutmeg-liver (Pig, 246), 
Tn some instances of intense congestion small hemortl may 
occur, especially in the portions lying beneath the capsule, In 
the later stages degeneration and reduction of size may take 
: may become dark-red from deposit of hema- 
‘To this form the term red-atrophy is some- 
other instances hyperplasia of the connective 
»bules and acini occurs, while at the same 
irkly pigmented, The term eyanotie indu- 
be given to such. Causes of this sort 

of secondary cirrhosis. 

4’ the liver may occasion considerable dis- 
nction. The most striking evidence of 
probably due to the compression of the 

d capillaries, and in part to swelling of 
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the lining cells of these channels. The bile at the same time is 
probably thicker than normal, and does not therefore as readily 
escape through the ducts as in health. 





Fig. M6.—Nutmeg liver: chronic congestion due to eartine disease (Bollinger). 


Embolism and thrombosis of the portal vein may occur in 
consequence of various diseases of the gastro-intestinal tract, par- 
ticularly in cases of ulcerative enteritis. Embolic occlusion of 
one of the larger branches of the portal vein may occasion no 
serious circulatory disturbances, on account of the free collateral 
circulation and from the fact that the hepatic artery is capable of 
supplying the entire hepatic circulation. Embolie or thrombotic 
occlusion of the branches of the hepatic artery is similarly devoid 
of serious disturbance of the circulation. 

Obstruction of the interlobular branches of the ay vein, 
and particularly when several are coincidently occluded, may 
occasion decided nutritive disturbances in the hepatic acini. 
Small areas of necrosis having a grayish or yellowish and some- 
what granular appearance, or in other cases foci of necrosis with 
hemorrhagic infiltration, are the striking lesions. Such conditions 
are observed in most instances of death from puerperal eclampsia 
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in consequence of embolism of decidual cells (Fig. 247 
consequence of various intoxications or infections havi 
origin in the distribution of the portal circulation, The imme- 


Fic. 47. Congulation-necrosis of the hepatic eclls in a ease of puerperal eclas 
% ot Vokarg and Sehmorl). er: Lene 


diate cause of the lesions in the latter conditions is hyaline 
thrombosis of the interlobalar portal vessels, 
‘Thrombosis of the portal vein is most eas the result of 


infective inflammation of the vein (pylephlebitis), resulting from 
ulcerative enteritis, appendicitis, or similar processes involving 
the parts from which the portal blood is received. There may 
be a gradual ascending inflammation and thrombosis extending 
from the primary focus of disease to the portal vein; or the 
latter may be involved in a more direct manner by infectious 
embolism. The portal vein and its branches in the liver become 
more or less obstructed, and serions disease of the liver may 
occur (multi pscesses), At the same time the obstruction of 
s intense passive hyperemia of the peritoneum, 
results, 


ATROPHY AND DEGENERATIONS. 


er occurs in cases of death from inanition 

rganic diseases, (Pressure-atrophy has been 
Acute yellow atrophy is deseribed below.) 

if the liver-structure may be affected, or the 

to the edges or other limited portions. 

ven, and may at the same time be 


lis are decreased in size, granular, 
: the acini may disappear entirely, 
of the stroma and even proliferation of 
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Localized atrophy occurs in the vicinity of tumors, in the acini 
surrounded by hyperplastic connective tissue in cirthosis, and in 
parts of the liver otherwise subj to pressure. The liver-cells 
of the affected part become distorted and decreased in size, and 
are ly pigmented (see Fig. 258). In the later stages they 
break down completely, and are removed. Red ab see 
Congestion of the Liver) is a form of pressure-atrophy with 
pigmentation, the com ion of the hepatic cells being due to 
overdistention of the tie veins and capillaries, 

tation of the liver is prone to occur on account of the 
sluggish circulation through that organ, and may be of various 

nda: 


1. Hematogenous pigmentation in the portal areas, Particles 
of altered blood-pij Ope often dlepostted in the interlobular 
tissues or in the peripheral zones of the acini in cases of abnormal 
blood-obstruction in the portal circulation. This is particularly 
common in pernicious anemia. In this disease the peripheral 
zones of the acini are habitually infiltrated with pigment-matter, 
which responds to tests for iron, such as with ammonium sulphid 
or ferrocyanid of potassium and hydrochloric acid. Somewhat 
similar pigmentation of the liver may occur in cases of absorp- 
tion of hemorrhagic effusions in the peritoneum, or in consequence 
of other forms of blood-destruction, Analogous pigmentation is 
often met with in the livers and other modal organs of 
drunkards (hematochromatosis), 

2. Hematogenous pigmentation of the central portions of the 
acini has been noted in connection with a red atrophy of the liver 


uent upon congestion. 
3. Biliary pigmentation results from obstruction of the biliary 
ae and i penn alles a certain ae “ cirrhosis and 
in the vicinity of new growths which compress the biliary 

4, Very rarely anthracotic pigmentation has been beets: 

Tn one case, at least, there was associated cirrhosis, 
infiltration is more or less physiologic, especially in 
children and in overfed individuals, Pathologically there may be 
diffuse infiltration or deposit in the liver-cells of al parts of the 
bape Such pathologie fatty-liver may result from overeating 
general obesity, or may be due to pulmonary disease or anemic 
and cacheetic conditions. “It has generally been held that the im- 
mediate cause is retarded oxidation, in consequence of which fat 
accumulates. It is probable, however, that there is some disease 
of the hepatic cells, rendering them more active in the storing up, 
or less active in disposing of fats. This seems expecially true in 
cases due to poisons which cause a deposit of fat in the 

liver, as in geese pampered by antimonial poisoning. 
e liver increases in size, often considerably ; its edges are 
rounded, its consistency is doughy, and the color is rather yellow- 





526 TEXT-BOOK OF PATHOLOGY. 


ish and glistening. On section there may be visible exudation of 

oil-drops and the knife may be covered with droplets. 
Sealy the process is found to begin in the 

portions of the acini in the form of droplets within tie 

cells, Soon these increase in size by continence, adjacent cells are 

involved, and the entire acinus eventually becomes affected (Fig. 

248). In extreme cases the hepatic cell is filled with a nets 


Fro. 44.—Fatty infiltration of the liver. 


large oil-drop, which compresses the protoplasm and nucleus. 
‘The blood-vessels and other structures may be completely hidden 
from view ; and the pressure of the fatt en may be sufficient 
to produce a certain degree of anemia, though not enough to occa- 
sion serious circulatory disturbances. The functional activity of 
the liver is diminished. 

Parenchymatous degeneration, or cloudy swelling, ocouns 
in various infectious fevers and in consequence of intoxications, 
notably osphorus, arsenic, and antimony, The liver is some~ 


, the 
abodes the 
les more or 


mia, yellow Fk Talat ae 

examples. The liver may be great 
aun norm) ; the substance not “ 
ish, and oil-drops may exude from. 
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the surface. Microscopically the hepatic cells are filled with 
small granular particles or droplets of fat, and in the advanced 
stages they break down completely into granular detritus. Fatty 
degeneration of localized areas of the liver or of individual acini 
or cells occurs in association with chronic hepatitis or other dis- 
eases causing pressure upon the acini. 

‘Acute Ye yw Atrophy.—The most advanced fatty degen- 
eration of the liver occurs in the affection of the organ termed 
acute yellow atrophy. This condition is most frequent in young 
women, and especially in those addicted to the excessive use 
of alcohol. Occasionally syphilis seems the etiologic factor, and 
in some instances of phosphorus-poisoning the appearance of the 
liver is the same as that which is recognized as acute yellow 
atrophy. Finally, some cases are idiopathic, arising without 
recognizable cause, Parturition seems a determining cause in 
some cases. Micro-onganisms of yarious kinds have been found, 
and it is likely that all cases are toxic or infectious. 

Pat Anatomy.—The liver is decreased in size and be- 
comes remarkably soft and friable. On section there is found a 
variegated appearance, the prevailing color being a brownish or 
grayish ellow, in which are scattered bright or dark-red areas. 

he yellowish areas represent the degenerated and pigmented 
hepatic cells; the reddish areas foci of hemorrhagic infiltration or 


Pa Sis ety ch ses Se ein nd 
pigmentation. The process usually begins in the left lobe, but 
mapidly involves the entire organ. Sometimes the liver is in- 
in size during the initial stages, and occasionally a liver 
ae by previous disease suffers terminal acute atrophy. 
} Spee the hepatic cells are found to have undergone 
tty 


eration or necrosis, and are filled with or replaced 


ed egen 
by yellowish t-particles. As the process advances, the cells 
ly destroyed 


are com) (Fig. 249). In the red areas referred to, 
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infiltration with blood-cells and hematogenous pigmentation are 
observed. 

Associated Conditions—Acute yellow atrophy leads to intense 
cholemia, in consequence of which biliary pigmentation of the 
various structures of the body may develop. Petechial hemor- 
rhages may occur in the mucous or serous membranes, or in the 
skin, The urine contains leucin and tyrosin. More or less 
found acid intoxication may occur (see Acid Intoxication, Part 1.), 

Amyloid degeneration occurs in consequence of syphilis, 
tuberculosis, and suppurative diseases of the bones, or as a re- 
sult of long-standing cachexia. It is habitually associated with 
amyloid disease of the spleen, and often of the kidneys and other 
structures, 

Amyloid degeneration begins in the smallest blood-vessels 
hetween and within the acini, causing a more or less pronounced 
thickening of their walls. The liver-cells themselves may be 


Amyloid liver (from « photograph by Dr, Wm. f. Gray). 


volved, but more seq ninly undergo eps y and 
and o dimin- 


ration in consequence of the pressure 
due to compression of the blood-vessels (Fig. 250). 
nlarged and denser than normal, Not rarely it 
striking translucency, and on section the eolor is = 
‘The peripheral and central zones the 
i tinguished by their light color from 
which are least affected. 


| intoxication, especially such as originate in 
1 circulation. Tt is found particularly in 
ae to embolic occlusion of the inter- 
‘er-substance is swollen, and miero- 

ly and ofttimes vacuolated. 
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INFLAMMATIONS, 


Hepatitis, or inflammation of the liver, may be of several 
forms: a parenchymatons, an acute interstitial, or a chronic inter- 


stitial. 

Parenchymatous Hepatitis.—In the course of various 
infections and intoxieations a certain amount of parenchymatous 
degeneration of the liver-cells may take place. This was for- 
merly described under the name casein aie hepatitis. The 
term is generally inappropriate, though in some instances there is 
cancatal with the tgeeraton of the hepatic cells a certain 
amount of cellular infiltration and reactive inflammation, ‘To 
such cases the term chymatous inflammation might be ap- 
plied, though in ity even these are more degenerative than 


inflammatory in nature. 

Acute Interstitial itis, or Abscess of the Liver. 
—In practically all, if not all, cases abseess of the liver is due to 
the action of micro-organisms. The bacteria may gain access in 
several ways. In some cases penetrating wounds, or ration 
of gastric or duodenal ulcers or of other pathologic lesions into 
the liver, occasion direct infection. In other cases the micro- 
organisms are carried in the circulation and enter the liver with 

rtal or hepatic blood, or by retrograde embolism through 


the 
the hepatic veins from the vena cava. Finally, infection may 
oceur by invasion of the bacteria along the bile-ducts. 

Most frequently hepatic abscess is secondary to ulcerative dis- 
ease of the intestines, notably dysentery. In this disease the 
specific amebe are carried to the liver in the portal circulation, 
and occusion necrotic foci in which the bacteria carried within the 


amebw multiply and give rise to the farther changes constituting 
an abscess. Bimilar embolic abscesses occasionally follow appen- 
dicitis and perityphlitis, or various forms of intestinal ulceration. 
Thrombophlebitis of the portal vein not rarely extends to the 
smaller branches within the liver, and occasions multiple suppn- 
rative foci. 

In cases of general pyemia multiple abscesses of the liver may 
ocenr, especially when the primary infection occurs within the 
abdomen. Infection by invasion along the biliary tract is espe- 
cially prone to occur when there is obstruction of the bile-dnets 
by calculi or otherwise. Tn tropical countries traumatiam without 
visible contusion may lead to abscesses, and it is not unlikely that 
micro-organisms from the biliary passages penetrate the hepatic 
structure in the injured portions. 

Among the micro-organisms that have been discovered are 
the streptococci and staphylococci, the Bacillus coli communis, 
and others less frequently a 

Pathologic Anatomy.— | eric and traumatic abscesses are 

Me 
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usually solitary, and generally oceupy the right lobe. In the 
early stages they appear as spots of grayish or yellowish color, in 
which the division of the lobules is lost and which assume a more 
and more granular appearance. Subsequently softening takes 
place, and a cavity is formed, This increases in size until in ad- 
vanced cases it may reach enormous proportions. The contents 
consist of curdy or creamy pus haying « yellowish, brownish, or 
often quite reddish appearance, and the wall is composed of an ill- 
formed pyogenic membrane. The abscess may consist of a single 
eavity, or may be partially lobulated. Sometimes there are mul- 
tiple abscesses, If the cavity is small, eH ae of the pus may 
take place and a cicatrix may result. In other cases inspissati 
and encapsulation ensue, rge abscesses may rupture into the 
pleura, into the stomach or intestines, into the peritoneal cavity, 
or externally. Not rarely the diaphi and lungs are 

and the pus is eae through the bronchi. 

Metastatic abscesses, and those due to infection from the 
Baste or to suppurative pylephlebitis, are multiple and usually 

I size. 

Chronic interstitial hepatitis, or cirrhosis of the liver, 
is a form of diffuse hyperplasia of the connective tissue, begi 
in the interlobular tissues and sometimes Rapimste the acini, 
or causing secondary changes in the liver-cells. ia of 
the interlobular bile-ducts, and less frequently of the hepatic cells, 
may be observed. 

Etiology.—Cirrhosis of the liver is essentially the result of 
hematogenous irritation. The most frequent cause is alcohol, 
and it is particularly frequent: in persons who consume raw spirits. 
Overeating, with a sedentary life and a gouty diathesis, may also 
contribute. her cases are secondary to infectious diseases, 


notably to syphilis, malaria, or tuberculosis. 
Occasionally cirrhosis is due to the absorption 


Morbid Anatomy.—Se 
ferences in their mac 
i process ji 
ses are similar, 


irrhosis, hypertrophie 


osis (Laennee’s cirrhosis) is the ordi form, 

= e name “ Gin-drinker’s liver.” 1 Tn the 
liver is often enlarged, but in the typical ad-— 
contracted, extremely bard, granular, or irrega- 
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larly uneven on the surface, and on section resistant to the knife 
(Fig. 251), The size of the liver, even in advanced stages, is by 
no means always small. A study of statistics obtained at the 

mortem table shows that the liver in perhaps a majority of the 
cases of otherwise typical Laennec’s cirrhosis is larger than the 














Fu. 251.—Atrophio etrrhoais of the liver of a boy aged sixteen years, showing also thiok- 
TPIS oning of the capstile wad ligninents (perihepatits}. : 








normal organ, The surface of section presents bands of connec- 
tive tissue surrounding groups of acini, and compressing them so 
that they rise above the surface, The connective-tissue bands are 
dall gray or white in appearance, the enclosed acini yellowish or 
brownish. 

Microscopically the process is found to begin as « proliferation 
of the connective tissues around the interlobular branches of the 
portal vein. In the earlier stage there are found round-cell infil- 
tration and proliferation of fibroblastic cells, causing moderate 
obstruction to the portal circulation. Later the connective tissue 
becomes sclerotic, greater compression of the portal veins en- 
sues, and considerable obstruction of the circulation results. At 
the same time the acini are compressed and may suffer degenera- 
tion. This, however, is rarely pronounced. There is little ten- 
dency to extensive invasion of the acini themselves by the inflam- 
mutory process. New-formed biliary ducts may be present in 
considerable numbers in the hyperplastic interlobular tissue. 

Associated Changes—The marked result of atrophic cirrhosis 
is obstruction to the portal circulation. This occasions congestion 
of the spleen and gastro-intestinal miicosa, and eventually ascites. 
When the obstruction becomes extreme collateral circulation may 
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relieve the congestion of the portal system. The most prominent 
anastomoses are those between the gastric and eso; veins, 
and between the hemorrhoidal veins and the veins of Retzias with 
the retroperitoneal veins. The veins of the round ligament 
increase in size and communicate with the superficial yeins at the 
umbilicus, 

Gastro-intestinal catarrh and enlargement of the spleen are 
usually prominent in cirrhosis, Jaundice is rare, because the bile- 
duets are rarely compressed, 

In some instances the liver is large and smoother, softer and 
lighter in color, from the fact that considerable fatty infiltration 
of the acini is associated with the cirrhosis (Fig. 252). In the 


Fim, 22.—Cirrbosls of the Liver, showing new-formed connective tismae, proliferated bile 
vnoainoce and, fatty tnfitration of sume of the hepatio colle: 


later stages such cases may become converted into the typical 

form by absorption of the fat. ¥ 
Hypertrophic cirrhosis is perhaps more went in warm 
climat n elsewhere, The iver is Sir come smooth, 
mo ely granular on the surface, and indurated. On section 
lor is seen to be more or less yellowish or greenish, and either 


may be seen 
rmed connective 
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themselves is also frequent, and throughout the organ the cells are 
found more or less deeply stained with biliary pigment. 

Associated Changes —The most prominent is jaundice, Ob- 
struction of the portal circulation rarely becomes marked. 

Biliary cirrhosis is a form of chronic hepatitis consequent 
upon obstruction of the biliary ducts. The first effect of such 
be sel is a swelling of the liver, due to the retention of bile, 
and perhaps also to congestion. Eventually the stagnation of the 
bile, with production of irritant substances, leads to reactive in- 
flammation, 

The appearance of the liver is much the same as that seen in 
hypertrophic cirrhosis of the ordinary type. The organ is uni- 
formly enlarged, and may be somewhat granular upon the surface 
or entirely smooth, On section the substance is found to be 
deeply bile-stained, and has a yellowish or greenish color, The 
substance is firm, and the overgrowth of connective tissue may be 
visible on the surface. 

Microscopically the first discoverable changes are i isbe of in- 
sular necrosis in the peripheral zones of the acini. Subsequently 


Pip, 258 —Purihepatitis assoctatod with cirrhosis of the Hver, 


proliferation of connective tissue replaces these and spreads to the 
interlobular tissues, Proliferation around the interlobular biliary 
capillaries (periangiocholitis) may be « striking characteristic from 
the first, and multiplication of new bile-ducts and of hepatic cells 
is frequently observed. In cases of absolute obstruction of the 
gall-ducts, and in cases in which active fermentative changes in 
the bile have oceurred, rapid fatty degeneration and acute atrophy 
of the liver may be the terminal change, 
Perihepatitis.—Inflammation of the capsule of the liver and 
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of the Rice icial portions of the hepatic structure may be asso- 
ciated with cirrhosis (Fig. 253), and not rarely occurs in conse- 
quence of chronic peritonitis. Te may lead to considerable thick- 
ening of the capsule, The pressure of the contracting fibrous 
tissue may oceasion atrophy of the underlying hepatic substance, 
and a more or less uneven and atrophic organ results. Primary 
inflammation of the capsule may be an expression of route 
infection, and may occur alone or in association with thickeni: 
of the peritoneum. Reference will be made, in the discussion 
diseases of the peritoneum, to a,special form of hyperplets peri- 
hepatitis—that known as the Zucl of Curse 5 


HYPERTROPHY. 


The regeneration after injuries of the liver shows the power of 
the liver-cells to undergo active multiplication. Not rarely active 
hyperplasia of liver-cells throughout the entire organ may occur 
in association with other diseases, notably hypertrophic cirrhosis. 
A simple hy: eriropiy of the liver also occurs in certain well- 
developed, robust individuals. Enlargements of the liver for- 
merly regarded as hypertrophies are, for the most part, due to 
pathologic conditions. 


RUPTURE OF THE LIVER. 


Rupture may occur from direct traumatic injury, and is 
ticularly common in the new-born when forcible delivery has 
necessary. In the latter cases small injuries with secondary hem- 
orrhagic infiltration are observed near the surface of the . 
Berdoas of dsceoa Meee be loosened an may ke ‘ied as 
emboli to the lungs. The injury is repaire: active hyperplasia 
of the liver-cells aa of the biliary Ss and in this manner 
the affeeted part may be restored without the development ices 
tissue. Large injuries, however, occasion the formation of cica- 
tricial tissue. 

INFECTIOUS DISEASES. 


y occur in the form of minute, translucent, 

be scarcely visible to the naked eye 

arger foci. ‘Tuberculosis of the liver 

sease. ‘The tubercles arise in the inter 
themselves. ‘The 1 


the form of diffuse infiltration and 
nmmata. Hither of these varieties 


gui 
of acquired or of hereditary syphilis, 
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In the diffuse form the liver presents much the same appear- 
ances as in atrophic cirrhosis, but the connective-tissue bands 
are much more pronounced and the liver is prone to be irregu- 





Fig. 24 —Millary tube 





fn the liver, 


larly contracted and lobulated (Fig. 25: 
cur in any part of the organ, and ma 
presenting 


5). Gummata may oc~ 
be single or multiple, 
emselves as rounded, yellowish, or grayish masses, 








Fro. 26.—Syphilitie clrrhouls of the ter: lobulated liver (Kmst and Rumpel), 


ofttimes showing central necrosis and surrounded by connective- 
tissne hyperplasia (Fig. 104). Complete c 
decided scar-formation. 





matrization may lead ty 
Tn addition to these forms, congenital 
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syphilis may manifest itself in the form of a uniform, diffuse con: 
Eevee hyperplasia and round-cell infiltration. The liver- 


cells are pushed apart and are ill-developed or atrophic (Fig. 256). 


Pio, 26. —Diffuse congenital syphilis of the liver, 


Leprosy occasionally affects the liver, causing the formation 
of nodular masses. 


TUMORS. 


Fibromata, lipomata, and myomata are occasionally 
observed as nodular masses, but: have little significance, 
Angioma is a more important form, This tumor oceurs upon 
the surface of the organ, and is usually of small size, rarely 
hi walnut. It is more commonly found in 


ied at advanced years than in young 
18 dark-red or Dinish slightly alavstel ana 
neapsulated, or merging caiall 
roscopically they are found to be 
tless owe their origin to dilatation 
ident atrophy of the liver-cells, 
occasionally be 


+ 
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Adenoma of the liver is met with in several forms. There 
may be either nodular masses, more or less encapsulated and of 
grayish-white or pinkish color, or a form of diffuse infiltration of 
the liver-substance by eneapsulated nodules of similar character, 
Considerable cirrhosis of the liver may be associated with the 
latter cases, and cannot be clearly distinguished from cir 
rhotie cancer (see below 

of the liver is rather rare as a primary tumor, but, 
like adenoma, may be nodular or diffuse, The nodular or mausive 
cancer appears as u single mass of varying size, ofttimes sur- 
rounded Wy local metastatic nodules. section the color is 
grayish or pinkish, and there may be central necrosis and soften- 





Pio, 27,—-Cirrhotic cancer of the liver (Hanot and Gilbert). 


ing. Di hepatic cancer occurs as a widespread and more or 
less uniformly Gstributed infiltrating growth. Not rarely in such 
cases there is associated cirrhosis, and the macroscopic appearance 
of the liver may be strikingly like that of an ordinary cirrhosis, 
though the liver is sometimes much enlarged (Fig, 257), The 
terms cirrhotic cancer and cancer with cirrhosis have been applied 
to this form. Finally, the diffuse form may surround and spring 
from the periportal structures, and may ramify in the form of an 
interlobular infiltration. 

Formation and Structure of Adenomata and Carcinomata— 
Microscopically there is no sharp dividing-line between these 
growths. The adenomata present tubular formations of a more or 
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Jess clongated and tortuous character, com of cylindrical or 
of more Shep epithelial cells. In some instances these 
are strikingly like new-formed biliary capillaries, and perhaps 
they occasionally originate from these structures. More eom- 
monly, however, the origin would seem to be from the tie 
cells themselves, The columns of hepatic cells undengo prolifera- 
tive change, and at the same time become somewhat transformed, 
assuming the tubular arrangement of adenoma, Occasion- 
ally adenoma and cystic adenoma originate from the mucous 
glands of the larger biliary ducts. When cirrhosis is associated 
with adenomatous infiltration it is probable that the primary 
change is a cirrhotic overgrowth which induces secondary hyper- 
plasia of the epithelial cells, instead of degenerative changes, such 
as usually result from the pressure of new-formed fibrous tissue. 

Carcinoma of the liver is similar in origin afd structure to 
adenoma. ‘The cellular acini and tubules are more irregular, and 
there is an evident tendency to diffuse infiltration ty} atypical 
formation of acini. 

Secondary carcinoma of the liver is very common as 
result of carcinoma of the stomach or of other parts of the portal 


—— a a ae 
— 


= 
carcinoma on tho #urface of the Hywr (Manet and Gilbert). 








due to cancerous embolism in the por 

uent development of the emboli (Pig. 

ged, and presents nodular masses 

in its substance. These nodules vary 
t of an apple, and are frequent! 
ormation, especially those whi 

Not rarely the nodules are in- 

cated) from central or 
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cancer of the liver may also result from direct extension of cancer 
of the stomach or of Dieta nledae and biliary ducts, In all 
cases the new growths tend to compress the bile-ducts and lead 


to biliary pigmentation of the liver-substance, as well as to gen- 
eral icterus, 


Fra, 259.—Secondary eancer of the tiver: Uver-celle filled with bile 
nts, codatheltal walls of capillaries: ¢ carcinomatous avaball Ine the eapiliariea 
(Ufanot and Gilbert). 


Cysts of the liver are rare. They may spring from the biliary 
duets which have suffered simple dilatation, or from the mucous 
glands of the larger bile-ducts (cystic adenoma). Occasionally 
small cysts are seen which suggest origin from dilatation of the 
lymphatic channels. 


PARASITES. 


Of the coccidial Psoroapermia: (Fig. 260) have been 
acasdodall oacnoatercted in the ena liver in small nodular 
tumors ; but a more important parasite is the Amaba coli, oceur- 
ting in abscess of the liver secondary to amebic dysentery. The 
pus of the abscess may contain immense numbers of the amebwe, 
and doubtless these organisms bear an important relation to the 
lesion, perhaps causing necrosis by their own activity and then 
liberating pyogenic organisms which they have carried from the 
intestines, and which complete the pathologic process. The larval 
Pentastoma denticulatum is occasionally met with. 
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‘The Distoma hepaticum and the Distoma lanecotatun oceasion- 
ally infest the biliary duets, and the Distoma hematobium the portal 
vein, Asearides sometimes creep upward in the biliary duets as 
far as the. branches within the liver, The Clysticereus cellulosa ix 


a rare parasitic formation. 
Datiaacenty eyal.—The most important parasitic disease of 


Pua. 260.—Cocoldin tn the wall of a bileuct and the adjacent hepatic stracture of « 
ral 


the liver is the echinococcus-cyst, caused by the presence of the 
larvie of the Twnia echinococeus (see Part I.). This parasite 
oceasions cystic formations of various kinds within the liver, The 
eyst has a double wall; the outer, of connective tissue; the inner, 


chinococcus multilocularis (Lusehika), 


membrane, from which buds  Corood cana a 
prone to originate, ere may be a 
r liquid of low specific gravity, or a 
ughter-cysts, either upon thenae wal 
the liquid after their separation, 
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times even granddaughter-cysts are formed. Occasionally the 
daughter-cysts are found outside of the mother-cyst, extrusion in 
such cases having taken place. A form of multilocular eyst is 
more rarely observed in which there are numerous small cysts _ 
embedded “in more or less firm connective tissue (Fig. 261). 
Eehinococcus-cysts may rupture into the abdomen or into sur- 
rounding vise ‘The most serious condition is rupture into the 











Fw. 262—Eehinncoceuseyst of the Hvor (from a specimen In the Muscui of the Phila- 
x " deiphia Hospital). 


vena cava, as the result of which hydatid disease of the heart, the 
brain, or other organs may ensue. Bacterial invasion occasionally 
takes place, and abscess may result. Finally, the liquid contents 
may be absorbed, and the cyst may be reduced to a small cavity 
having a shrivelled wall and containing granular or caseous 
detritus (Fig. 262). Echinococcus-cysts may press upon the gall- 
duet, producing jaundice, or upon the portal veins, causing ascites. 


THE BILIARY DUCTS AND GALL-BLADDER. 


INFLAMMATIONS, 


Cholangitis, or inflammation of the biliary ducts, is 
most frequently secondary to duodenal catarrh, though it may be 
the result of direct irritation by gall-stones, by foreign bodies 
which have entered from the intestine, or by parasites or bacteria. 
In the cases secondary to duodenitis the inflammation usually 
extends but a short distance upward from the mouth of the 
mon bile-duct, but there may sometimes be more 7 
volvement of the ducts, and the mucous membrane of the gall- 
bladder may be affected at the same time. The mucosa is swollen, 
more or less edematous, and secretes abundant mucus. The 
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pel is obstruction of the duct with retention of bile and jaun- 
ice. 

Suppurative cholangitis may result from bacterial in- 
yasion and fermentation of retained bile, or, in a localized form, 
from the impaction of a gall-stone. More rarely it is due to 
rupture of suppurative foci in the liver into the gall-ducts ; and 
pemsonally it been found as an independent affection asso- 
ciated with pyemia or other infectious diseases. Among the 
micro-organisms discovered in suppurative cholangitis the 
genic micrococci and the Bacillus coli communis are most 
quent. ‘The bile-ducts are filled with more or less decomposed 
bile, or with puriform liquid, and the walls of the ducts, espe- 
cially the larger ones, may present an ulcerated or necrotic ap- 

ce. Small dilatations may occur in places where the duct 
become deeply ulcerated, and later hepatic abscesses of con- 
siderable size may form. 

Chronic cho! itis may be the outcome of an intense 
acute or repeated acute attacks, but is more commonly met with 
as a consequence of chronic obstruction of the ducts and retention 
of bile. A localized form, causing cicatricial stenosis, results from 
intense inflammatory lesions following the passage of stones. The 

l-ducts in chronic cholangitis are more or less thiekened, and 
in the cases due to obstruction may be considerably dilated. 

Results of Cholangitis.—In the acute form extension take 


charging into the abdominal cavity, into adjacent viscera, or ex- 
ternally. ‘The wall of the gall-bladder is usually much thickened, 
and the mucous membrane is swollen and ulcerated. 


STENOSIS AND DILATATION. 


je-ducts_is most commonly the result of 

ng thickening of the mucosa and ac- 

‘ may result from ehronie cholangitis 

growth of connective tissue; from the impac- 

tion of 1e3, or the presence of various foreign bodies, such 
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as particles of food, mucus, round-worms or other parasites within 
Saaces from pressure by aneurysms, by tumors of the head of 
the pancreas, pylorus, duodenum, lymphatic glands, or of the 
liver; and from tumors of the ucts themselves. Sometimes 
it is due to the constriction of adhesions resulting from peritonitis, 
Obstruction of the ducts leads to the retention of bile and dilata- 
tion of the ducts above, with consequent enlargement of the liver 
and jaundice. Obstruction of the cystic duct, which is most fre- 
quently due to the impaction of a stone, may occasion dilatation 
of the gal bladder with dropsical liquid, in consequence of the 
passive remia produced by compression of the veins at the 
neck of the gall-bladder. ‘This condition is spoken of as dropsy 
of the gall-bladder, Sometimes suppurative inflammation occurs, 
and empyema of the gall-bladder results. 
of the gall-bladder, or even complete shrink- 

age or atrophy, may result from obstruction at the mouth of the 
eystic duct, or from inflammatory processes within its walls or 
surrounding it. 

Dilatation of the ducts or of the gall-bladder most frequently 
results from stenosis of the ducts below. 


GALL-STONES; CHOLELITHIASIS. 


Gall-stones are concretions resulting from inspissation of bile, 
or from the deposit of various substances from the bile. Most 
frequently they are formed in the gall-bladder ; occasionally they 
originate in the bile-ducts. 

logy.—The causes are imperfectly understood. Ad- 
vanced years, the female sex, sedentary life, and high livii 
to be factors of importance. Inflammatory conditions ing to 
obstruction and retardation of the outflow of bile, and also to des- 
quamation of epithelium, which, with mucus, serves to form the 
nuclei of the stones, seem to be among the causes, Besides these 
conditions there are probably indefinite alterations of the bile 
which permit of precipitation of some of its constituents, notably 
cholesterin, Bacterial decomposition of the bile and inflammation 
of the ducts, causing epithelial desquamation, are regarded as im- 
portant factors by some authorities. 

Structure and Pathologic Anatomy.—Gall-stones may 
be stele or multiple, and may vary in size from minute granular 
[ee les of biliary sand to calculi several centimeters in diameter. 

hen single they occur as rounded or oval masses ; when multiple 
they are prone to be marked with facets; when formed within the 
bile-duets they are elongated. Biliary sand is, for the most part, 

of biliary pigments in combination with caleium salts, 
The i stones on section usually show a central nucleus com- 
posed of epithelium or mucus mingled with inspissated bile, sur- 


ro 
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rounded by a zone of somewhat radiating and crystalline structure, 
composed of cholesterin. Around this may be a coat of bile-pi; 
ment. In other eases the entire stone is formed of hia Pig- 
ments in combination with calcium salts, or more rarely 
calculus consists entirely of carbonate of lime. 

Gall-stones may lie in the gall-bladder or ducts without caus- 
ing serious disturbances, or from time to time attacks of biliary 
colic denote their passage through the ducts to the bowel, They 
may pass through the ducts into the intestine when of small size, 
but often become impacted in the lower part of the common duct, 
generally just above the duodenal papillwe or in the month of the 
cystic duet. Secondary changes in the gall-bladder (dilatation and 
inflammation) and in the liver (enlargement, cirrhosis) may result; 
and the stone may cause local ulceration, and may finally era 
into the bowel or into other parts by ulceration. Obceasionally 
gall-stones remain impacted for long periods without causing 
serious disturbances, enough space remaining to permit the es- 
cape of bile. 

TUMORS. 


Tumors of the gall-ducts and gall-bladder are rare. Primary 
carcinoma arising from the mucous glands is the most important, 
This appears as an irregular elevation of the mucous surface, and 
rapidly infiltrates the adjoining parts. In cases of primary cancer 
of the gall-bladder the liver is soon involved. Gall-stones are 
present in a great majority of the cases and probably play an im- 

nt etiologic part by their continuous irritation. On the other 

d, th m in consequence of the stagnation of 

ns caused by the tumor, Secondary 

x or ducts most frequently results 

The lower end of the duct may be in- 
inoma of the papilla of Vater. Sarcoma, 


JAUNDICE, 
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applied. Less commonly obstruction may be occasioned by 
foreign bodies, gall-stones, or ites within the duets; by the 
pressure of tumors of the duodenum, pancreas, and the yeni 
glands of the liver or of the gall-ducts themselves ; ee 
ure of anew upon the ducts; or by occlusion of the bey 
passages within the liver by abscess, hydatid cysts, hy; 

cirrhosis, carcinoma, or other tumors. Congestion of the liver 
may lead to jaundice by the swelling of the organ consequent upon 
the overfilling of the vessels with blood, or by reason of the re- 
sorption of bile due to the alterations of pressure of the blood in 
the different vascular channels. Hematogenous jaundice was for- 
merly serarietl as due to disintegration of the blood in the gen- 
eral circulation, but it is now recognized that formation of the pig- 
ments can tal ee tie the liver. There are, however, in- 
stances of jaundice in which active hemolysis is an element of 
jes Jaundice of this character occurs in various severe 
infections, such as yellow fever, acute yellow atrophy of the liver, 
the jaundice of the new-born, and in consequence of certain in- 
toxications (phosphorus, tondstools, the venom of snakes). Several 
explanations may be applied to cases of this kind. Sometimes 
excessive eine! Sree hee leads to formation of abnormally large 
quantities of bile (polycholia), and in consequence to absorption 
of biliary pigment by the lymphatics in the hver. In other cases 
toxic degeneration of the hepatic cells may lead to stimulation of 
the hepatic function, or to swelling of the cells and compression 
of the biliary ¢apillaries, and in consequence to ion of the 
bile. Finally, in the jaundice of the new-born, as well as in some 
instances of sudden emotional jaundice, disturbance of the circula- 
tion within the liver may be « potent cause. 

Pathologic Anatomy.—Microscopic examination of the liver 
may show the biliary capillaries distended with bile and the 
hepatic cells themselves more or less pigmented. The bile is 
absorbed by the lymphatics, and ultimately reaches the general 
circulation and pigments the tissues. The earliest evidence is 
seen in the intima of the vessels ; later, all the tissues and organs 
of the body may be involved, and visible discoloration appears in 
the skin and external mucous membranes. The urine is dark 
brownish or greenish in color, and all of the secretions and liquid 
exudates may be pigmented. In eases eaused by obstruction of 
the bile-ducts the bile cannot reach the intestines and the stools 


have a quite characteristic pees, color. In “hematogenous” 


indice the color of the stools is to a certain extent maintained. 
tense disturbances, especially of the nervous Fey result from 
excessive cholemia, but are due to the cholic acid salts, rather than 


to the biliary pigments. 
36 
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THE PANCREAS. 
CONGENITAL ABNORMALITIES, 


Complete absence has been met with in monstrosities. More 
frequently an adventitious pancreas or heterotopic pancreatic 
tissue is observed. Small nodules of pancreatic tissue may be 
found in the omentum, the wall of the intestines, or elsewhere. 


CIRCULATORY DISTURBANCES, 


Active hyperemia occurs during digestion and in association 

with acute inflammation, 
ive occurs in cases of obstruction to the 
portal circulation, but rarely leads to notable changes. 

Hemorr! may occur in the pancreas, in the form of 
minute petechia or diffuse hemorrhagic infiltration, as the result 
of passive congestion or of various hemorrhagic and infectious 
diseases, such as purpura, scurvy, septicemia, or the extreme 
anemias. 

More extensive hemorrhage in the pancreas and in the tissues 
surrounding it sometimes occurs as an “idiopathic” affection, the 
causes being obscure. It is more common in the young than the 
old, and in the male than the female sex, and at times to 
be dependent upon traumatism. Doubtless in some cases 
orrhage is the result of necrosis or other pre-existing affections of 
the pancreas or of its blood-vessels. ‘The changes are most marked 
in the head of the organ, although any part may be affected. There 
may be diffuse infiltration, or the hemorrl occurs in isolated 
foci. Occasionally considerable collections of blood may be met 
with, and secondary reactive inflammation and necrosis are fre- 
quently observed. "The peritoneum, the wall of the duodenum, 
and other surrounding tissues may be coincidently involved. 

Sudden death may occur in this condition from shock or com- 

ssion of the solar plexus, or the case may terminate in other 
pancreati ns. Doubtless chronic indurative pancreatitis 
originates is way in some cases. More commonly progressive 


necrosis. and suppurative inflammation terminate the disease. 
ATROPHY AND DEGENERATIONS. 


pancreas occurs in old 
‘The entire 
zed atrophy may be associated with 
+t diseases of the organ. Thus, in carcinoma 
re-atrophies are extremely frequent. 
Seacuy of the pancreas with is a 
nd it may be assumed that certain cases of 
ly dependent upon disease or atrophy of this 





DISEASES OF THE GASTROINTESTINAL TRACT, 547 


organ. ‘Though atrophy is the most common pancreatic condition 
in diabetes, cirrhosis, carcinoma, and calculous obstruction of the 
ducts have been observed. - It is believed by some that the pan- 
creas elaborates sugar-destroying ferments w! presence in the 
blood is necessary to prevent h lycemia. In diseases of the 
pancreas this ferment is lacking glycosuria results. 
degeneration may occur in consequence 
of acute infections, and resembles the cloudy swelling of the liver, 
kidneys, and heart occurring in the same diseases. The 
becomes somewhat enlarged ; is softer than normal; and may at 
the same time be congested. 
Microscopically the cells are found to have undergone granular 
degeneration, 
Amyloid degeneration is a rare condition occurring in 
association with amyloid disease of other organs. 
may be met with in the atrophic organ of old 
persons, or in consequence of hemorrhagic infiltration and subse- 
quent disorganization of the extravasated blood. Of particular 
interest are the cases of hematochromatosis affecting the pancreas, 
together with the intestines, liver, and other abdominal organs in 
drunkards, The affected organs in this condition present more or 
leas extensive hemat US pigpieatation, 
Ne of small areas of the pancreas may occur in conse= 


uence of hemorrhage or of inflammatory conditions. Sometimes 

the entire organ is disorganized by a form of gangrenous necrosis, 
especially in case of pancreatitis resulting from perforation of a 
owe ulcer or from extension of other severe inflammatory 
lesior 


Fat-necrosis is a form of degeneration or necrosis peculiar 
to the fatty tissue of the pancreas and of the omentum. Most 
frequently it is found in association with acute or chronic panerea- 
titis, with tumors of the pancreas, or obstruction of its duct; but. 
it may occur independently, and it may appear in the fatty tissue 
of the omentum without involving the pancreas. Minute foci, 
having a gray or white, opaque ap ce, or more rarely larger 
areas due to confluence of small foci of necrosis, are found 
in the adi tissues. Hemorrhagic infiltration may be asso- 
ciated, and sometimes extensive hemorrhage may ensue. Inflam- 
mation of the pancreatic tissues around the foci of necrosis is com- 
mon, and in some instances extensive disorganization (necrosis) of 
a icucopiealig tie ch: f, first, the for f 
ici i anges consist of, first, the formation ot 
fat-crystals Within the adipose cells, and subsequently the dis- 

tion of these and the formation of calcium salts of the fat- 
acids, the microscopic appearance at this stage being that of indefi- 
nite granular or translucent masses, The nature of fat-necrosis 
has been previously discussed (see page 94). 
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INFLAMMATIONS, 


Pancreatitis may be acute or chronic. The acute variety 
nts itself in different forms, the most crepes Bee { 
emorrhagic and the suppurative or necrotic. Chronic pancrea- 
titis is analogous to chronic hepatitis, and leads to similar indura- 
tion or cirrhosis. 
Acute hemorrhagic pancreatitis occurs most Some young 


persons, and is probably in most, if not all, cases it upon 
infection of the pancreas through its ducts. It is likely that some 
eases are not in reality inflammatory, but simply instances of 
degenerations of the pancreas, with hemorrhage and round-cell 
infiltration as consequences. The pancreas is swollen, especially 
at its head ; the lobules are enlarged and the interlobular tissues 


eee of infection from the intestinal tret 


ingrene or necrosis is an occasional termination. In 
parts of the pancreas may slough, and may be dis 
sh the intestines or into the peritoneum, setting up 
itis. 
durative pancreatitis, or cirrhosis of the pancrens, may 
5 in origin, resulting from syphilis and aleoholism, 
used by prolonged irritation exercised through the 
Tn the latter case it may be secondary to duod- 
obstructions of the pancreatic duct. In some 
the outcome of acute attacks, 

lier stages is enlarged and hard, On 
homogencons structure and. be of 

ically the  tissnes 
hyperplastic, the amount 
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of connective tissue being greatly in excess of the normal. In the 
later stages the organ becomes contracted, and may be consider- 
ably reduced in size and of stony hardness. 
ohnleronocplcally the parenchyma of the organ is found to be 
atrophied or degenerated in consequence of contraction of the 
nypepieee fibrous tissue, Fat-neerosis and futty degeneration 
the pancreatic cells are frequently associated, 


INFECTIOUS DISEASES. 


Syphilis ar occur in the reas in the form of indurative 
pancreatitis or of gummata, ¢ former may occur in adults, but 
is more common in the new-born, in association with indurative 
changes in the liver, lungs, and other organs, 

aberculosis of the pancreas, in the form of miliary 
tubercles, may occur in cases of generalized tuberculosis. 


TUMORS. 
Primary benign tumors have occasionally been met with, but 
are unimportant. 
joma.—Primary cancer may affect the head or other 
parts of the pancreas, and is of the glandular (scirrhous), or, more 
rarely, of the eylindrical-celled, variety. Compression with sec- 


ondary cystic distention of the pancreatic duet and obstruction of 
the common bile-duct or of the veins (portal, superior mesenteric, 
and splenic) behind the head of the organ may result. Metastasis 
to the neighboring lymphatic glands and to the liver is frequent. 
Secondary cancer may affect the pancreas by extension of cancer 
of the stomach or of the duodenum. 

Pathologic Physiology —Pancreatic carcinoma, and other chronic 
diseases of the pancreas, often oceasion rapid emaciation, and some~ 
times fitty diarrhea, lipemia, and lipuria, Reference has already 
been made to the occurrence of diabetes {ghyeoetia) in pancreatic 
diseases. In a mechanical way cancer of the head of the pancreas 
may cause jaundice by obstruction of the bile-ducts; splenic en- 
largement, intestinal congestion, diarrhea, and ascites by obstrac- 
tion of the adjacent veins; repeated vomiting and sometimes 
intestinal obstruction by compression of the duodenum. 

Sarcoma is rarely primary, Secondary nodules are occasion- 
ally observed. 

Cysts of the pancreas may be of several kinds. Dilatation of 
the pancreatic duct or its branches may occasion a single cyst or 
multiple eysts filled with serous or gelatinons liquid. Hemorrhagic 
cysts ure sometimes the result of necrosis of portions of the organ, 
or a primary hemorrhage (hematoma) may be converted into a 
serous cyst. ‘The latter is the mode of formation of some of the 
large cysts occurring, for the most part, near the tail of the pan- 


——— 
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creas. In other cases, it has been held, these cysts result from 
primary necrosis and Eiceetete digestion of the necrotic area by 
the pancreatic seerctions. In rare instances eysts of the pancreas 
have a glandular structure somewhat resembling that of ovarian 
eystomata. 

Gystic accumulations in the lesser omental cavity, resulting from 
localized peritonitis, may be difficult to distinguish from true pan- 
creatic cysts, as some of the latter lie more outside than within the 

. In some instances such localized peritonitis seems to 
the result of extension of pancreatic inflammations. 

The fluid of pancreatic cysts often contains a proteolytic and 
an emulsifying pass but the contents of other abdominal cysts 
may have similar constituents. 


The Pancreatic Duct. 


Obstruction of the pancreatic duct may be due to tumors of 
the papilla in the duodenum or of the head of the pancreas, to 
calculi, to inflammatory thickening of the duct itself, or to the 

ressure of contracting fibrous tissue in chronic pancreatitis. 
Most commonly it Tate to dilatation of the duct, this sometimes 
becoming so great as to occasion actual cystic formations (Vig. 
263). The dilated ducts are filled with clear liquid, but some- 


Fra. 28—Dilatation of the pancreatic dust and atrophy of the pancreas, dive to caleall 


times through bacterial infection this is rendered turbid, or is 
actually converted into pus. Occasionally small cysts, caused 
by distention of the finer divisions of the duct, are scattered 
through the organ nereatic acne). These are supposed to 
result from catarrhal processes in the ducts themselves, These 
small cysts are filled clear or puriform liquid. Some cases 
so described are doubtless instances of fat-necrosis, 
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THE PERITONEUM. 
CONGENITAL ABNORMALITIES. 


Absence of the peritoneum has been described; but more 
frequently minor defects, such as absence of the omentum or 
unnatural length of the omentum or mesentery, localized defect 
fenestrations, and the like, have been observed. The peritonea! 
extension into the inguinal canal normally becomes occluded, but 
may remain patulous and may lead to congenital hernia. 


CIRCULATORY DISTURBANCES, 


Active hyperemia may occur in association with inflam- 
mation, or in the vicinity of lesions within the intestine which 
have not yet occasioned actual inflammation of the peritoneum 
itself. The affected part is bright red, the arterioles being dis- 
tended and the endothelium somewhat swollen and elevated. 

Passive hyperemia is more frequent. It may be part of a 
general venous congestion, or may result from obstruction of the 
poet vein by thrombosis, cirrhosis of the liver, and similar con- 

tions, The venules may be widely dilated, the deeper layers of 
the peritoneum somewhat edematous, and the lining endothelium 
wcll and loosened. Intense passive congestion may lead to 
ascites or to hemorrhage. 

Hemorrhage may oceur in the form of punctate extravasa- 
tions in various septic and hemorrhagic diseases, and in parte 
adjacent to intense inflammatory lesions, aa in the peritoneum 
covering the bowel near anthrax-uleerations. emorrhagie 
extravasations may likewise be due to intense passive congestion, 
as in death from suffocation or in obstructions of the poralieisete 
lation. Certain forms of intoxication, like phosphorus-poisoning, 
snake-venom, or the like, may occasion petechial ecchymosis or 
large suffusions ; and occasionally hemorrhagic extrayasations are 
due to embolic occlusion of the mesenteric arteries. Large 
hemorrhagic effusions may occur in the retroperitoneal tissues, 
especially at the root of the mesentery, between the folds of the 
omentum, or elsewhere into the subperitoncal cellular tissues. 
These, as well as hemorrhages into the peritoneal cavity itself, are 
recy traumatic in origin. Rupture of the spleen, of the 
liver, the uterus or Fallopian tubes, or of aneurysms or 
ahaa blood-vessels may be the immediate source of lange 


emorrhages. 

‘The extravasated blood within the cellular tissues undergoes 
gradual absorption, as elsewhere, and may leave pigmented areas 
and fibrous thickening. The blood within the cavity of the peri- 
toneum may be directly absorbed, or may be gradually removed 
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after clotting by degenerative processes and absorption through the 
lymphatic ele: Tstaraccey reaction is wanting unless the 
ons erat peritoneum, or ascites, 
iy , or may occur as a 
sabia general anasarea in cardiac or renal disease, or may be 
jue to obstruction of the portal circulation, notably i i 
of the liver. In these cases ascites may be absent at first from 
the freedom of the collateral circulation established between the 
branches of the inferior and superior vena cava and the peripheral 
radicles of the portal circulation. Eventually, however, ascites 
ensues. In the earliest stages of certain cases of intense acute 
ritonitis and in chronic peritonitis, especially the tuberculous 
form, when the absorption of liquid from the peritoneum is dis- 
turbed by occlusion of the lymphatics, the liquid effusion may have 
a serous and not the ordinary inflammatory character. ronie 
peritonitis plays a part in the etiology of many cases of ascites 
ordinarily regarded as the result of obstruction of the circulation 
alone, as in cases of cirrhosis of the liver. In such eases the 
venous stasis may occasion no dropsical exudation until a low- 
frade chronic peritonitis has developed, when the membrane 
mes more permeable and effusion results. 
An occasional cause of ascites is obstruction of the thoracic 
duct by new-growths of its walls, thrombosis within, or 


from the outside. The ascitic liquid in such cases frequently has 
a chylous character. 


parts ae 
tote 
Ta. other 
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of chronic inflammation (fibrous thickening of the membrane), and 
termination in tuberculous peritonitis is not infrequent. 


INFLAMMATIONS. 


Inflammation of the peritoneum, or peritonitis, is the 
most important condition of this structure, Acute and chronic 
cases may be distinguished. The latter, in most instances, merely 
represent terminal conditions following acute forms of the discase. 
cet peritonitis may be a chronic affection from the 

‘inning. 

Etiology.—Acute peritonitis is probably always eaused by 
bacteria or bacterial products. It 1s possible to produce it in 
animals Epinyeciions of chemical poisons into the peritoneum, but 
it is doul if spontaneous peritonitis ever occurs, excepting as 
a result of infection. 

‘The bacteria gain access to the peritoncum through the blood, 
by direct migration from the Fallopian tubes, by invasion through 
the walls of the abdominal viscera, or by perforation of the viseera 
or external abdominal walls, Hematogenic peritonitis is some- 
times met with in cases of general septicemia and pyemia, as in 
osteomyelitis or malignant endocanditis, but such cases are rare. 
In these instances the bacteria may be discharged into the peri- 
toneal cavity from the blood, and may thus occasion a direct or 
primary peritonitis; more frequently a localized lesion, such as a 
suppurating infaretion, is first Petes and the peritonitis results 
secondarily from this. Undoubtedly bacteria are often set free in 
the peritoneum in the course of infections, but this structure seems 
to have a high degree of resistance, and seems to be of 
special means of meena The experiments of Pfeiffer with re~ 
gard to the mechanism of immunity (see page 198) may be cited 
n this connection. Idiopathic peritonitis was a term used by 
older authors to designate forms of seemingly causeless peritonitis, 
or such as follow exposure to cold and the like. At the present 
time we must regard these as exceptional instances of primary 
hemat ie peritonitis, or more commonly ax cases of secondary 
peritonitis resulting from abdominal infections that have been 
overlooked. 

Peritonitis resulting from direct extension of infective pro- 
cesses is very common. A certain amount of irritation of the 
serous coat (the peritoneum) of the abdominal organs occurs in 
most of the diseases of these organs, and in the case of certain 


infectious diseases this may attain considerable ular For 
ti 


example, in cases of ulcers of the intestines or strangulation of 
a coil of intestine with secondary necrosis, considerable peritonitis, 
local and eventually general, may occur withont perforation of the 
gut. In such cases the bacteria penetrate the walls of the intes- 
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tines along the lymphatic channels, and thus reach the serous 
covering. Similar extensions are found in diseases of the tubes 
and ovaries, or of the uterus in puerperal sepsis. 

Perforative peritonitis is the most important of the forms. It 


ihe 


bacteria escape gradually and in small numbers through the 
walls of the viscera, or in instances in which perforation takes 
place after the production of some exudate which serves the 
purpose of limiting the extension of the infection. Localized 
ritonitis is most frequent in the pelvis in association with 
iseases of the tubes or uterus, and in the region of the appen- 
dix. The peritoneum of the area of disease first becomes i 
tensely injected (congested) and the normal luster cleans in 
consequence of the beginning exudation and disease of the lini 
epaotielianas ubsequently the amount of exudate increases. 
may, first, be of serous character, but usually is largely fibrinous, 
and the amount may be considerable. ‘Thus the appendix is not 
asses of fibrinous exudate a centimeter or 
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are frequently absorbed, and give place to fibrous-tissue adhe- 
sions. 


Acute general peritonitis may be the immediate result of the 
discharge of large quantities of intective matter from a perforated 
howel or other ong or it may occur secondarily to a localized 

ritonitis when the limiting-wall of exudation is broken down. 

n these cases the peritoneal covering of the intestines, and toa less 
extent the pari Perea become congested and lusterless, 
as in the localized . Serous exudation takes place, and ma 
be considerable in amount in some of the most violent forms o! 
the disease. Acute inflammatory ascites is thus produced. Usu- 
ally, however, the serous exudation is scanty, and soon the 
intestines are covered with flakes or thin coatings of fibrinous 
exudate and are matted ther. Subsequently the exudate 
grows more yellowish from the emigration of leukocytes or pus- 
cells, When adjacent coils of intestine are agglutinated by the 
exudate pockets containing serous or seropurulent liquid may be 
formed between them. 

Tn the most violent forms of peritonitis, local or genera], such 
as those due to strangulation and gangrene of a part of the bowel 
or to puerperal sepsis, the exudates may rapidly assume a putrid 
character, and the deposit upon the serous sw as well as the 
serosa itself, may undergo necrotic change. In these cases the 
cavity of the peritoneum contains more or less ill-smelling brown- 
ish, grayish, or blood-tinged liquid exudate, and the affected areas 
of the peritoneum are covered with greenish or brownish deposits. 

Hemorrhagic peritonitis is sometimes observed. Tt represents 
no special form, but merely indicates systemic or local conditions, 
as a result of which hemorrhagic extravasation has taken place 
into the exudate. This is found in the peritonitis of scorbutie 
individuals or of persons reduced in vitality by other diseases, It 
also occurs when passive congestion is associated with peritonitis, 
as in cases of cirrhosis of the liver. The peritonitis accompany- 
ing tuberculosis, and especially carcinoma of the peritoneum, may 

of = 


ic exudate. 
ea ie Peritonitis—The disease of the peritoneum has 
an immediate and profound effect Een the intestines, and reflexly 
or in other ways bt the general system. The peristalsis of 
the bowel in the carlier alge is arrested by spasmodic contrac- 
tion. Very soon the musculature is paralyzed and more obstinate 
constipation results. The systemic effects are most strikingly 
evidenced by the intense shock of the early stages. General 
septicemia may he the consequence of the infective conditions of 


the peritoneum. 

Chronic peritonitis may be the termination of an acute 
pours, especially the localized form. In other cases chronic 
inflammatory thickening occurs in the peritoneum adjacent to or 
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covering the seat of various diseases. Thus in cirrhosis of 
the liver itoneal covering and the reflexions forming the 
ligaments may be greatly thickened, and similarly the peritoneum 
covering the spleen may be involved in vonsequence of chronic 


oe aeted or inflammation of this organ. 
ronie peritonitis following local acute peritonitis setally pe 
sents itself in the form of fibrous thickenings or adhesions, co 
are s0 often encountered in the pelvis after uterine, tubal, or ovarian 
disease complicated by peritonitis, and about the ix after 
inflammations of this structure. Less commonly chronie perito- 
nitis is oe ut in eckeriet of pecoiatel effusions. ae anally 
stances t! ‘usion lurit acute stage is only partially 
absorbed, and remains as an pee Beas liquid. 

In other cases dense adhesions are formed, and occasionally cal- 
carcous plates are found in the thickened peritoneal covering of the 
bowels or other parts. 

Chronie diffuse peritonitis may result from diffuse acute 
tonitis. In such cases there are wi adhesions, and the 
tonenm is more or less diffusely thickened. More or leas 
effusion may be present. In other instances diffuse peritonitis arises 
in an insidious manner as a chronic process from ‘inning. 
Some of these cases are entirely obscure in etiology ; in a few it has 
seemed probable that syphilis was an etiologie factor. The perito- 
neum is often uniformly thickened, but in some eases small 


presents 
nodular pide aoe miliary tubercles. In several instances 
e 


these nodules, together with the abundant serous effusion oceasion- 
ally met with, have led to the diagnosis of tuberculous peritonitis. 
Microscopic examination of the nodules, however, shows « fibrous 
structure,and neither giant-cells nor tuberele-bacilli, Tuberculous 
and malignant peritonitis will be considered below. 
Lat yang rihepatitis.—A few cases have been observed of a 
markable disease fae which the ed, part of the parietal itoneum He 
the liver and spleen are greatly thickened and of 
leeynert The peritoneum is sometimes several millimeters 


or white, and suggests the appearance of the “ " of 

this has led to the term prorcend by pore fey oie) 

iver and spleen undergo more or less pressure-utrophy, and 
uent symptom. The etiology is obscure, 


INFECTIOUS DISEASES. 

in rare instances affect the peritoneum 
in which tubercle-bacilli penetrate the 
the lymphatics without causing 
uses of infection through the Fallopian 
of the peritoneum is secondary to 

nal viseus or of more distant. 
more frequent causes are tuberculosis of thea 
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enteric or retroperitoneal glands and tuberculous disease of the 
tubes and ovaries in women. Intestinal tuberculosis rarely leads 
to more than localized lesions of the serous coat opposite the uleera- 
tions of the mucosa. Pulmonary tuberculosis may occasion hema- 
togenic infection of the peritoneum. Simultaneous tuberculosis of 
various serous membranes, especially the pleura and peritoneum, 
is occasionally observed. The source of infection is often hidden ; 
sometimes the pleura is first involved and the peritoneum becomes 
affected by extension ; less commonly the reverse occurs. 

Pathologic Anatomy.—Miliary tuberculosis without marked in- 
flammatory changes may occur as a generalized peritoneal affection 
in acute or subacute general miliary tuberculosis. Local eruptions 
of similar character are seen in the pelvic peritoneum in cases of 
tubal or ovarian tuberculosis and upon the serosa of the intestines 
adjacent to tuberculous ulcers of the bowel. 

More important, from a clinical point of view, are the cases in 
which inflammatory changes are associated with the specific tuber- 
cle. In some instances extensive adhesions by fibrinous or fibrous 

roductions are met with, while the tubercles tend to agglutinate, 
‘forming masses of considerable size and of cheesy character. The 
mesenteric lymph-glands may be coincidently involved, being en- 
larged and caseons, Sacculated collections of serous or seropuru- 
lent liquid are sometimes observed. In another variety there is 
abundant serous exudation, Occasionally the exudate is hemor- 


rhagie. 

oiBecoalcaik of the peritoneum sometimes terminates in com- 
pee resolution, the peritoneum being left somewhat thickened, 
ut showing no other evidences of the previous disease. 


TUMORS. 


Fibromata and 1, ita sire sometimes met with as small 
nodular or pedunculated outgrowths from the subperitoneal tissues. 
may occur in the form of diffuse gelatinous tumors 
of angiosarcomatous structure, or in the form of endotheliomata. 
‘The latter variety ocensions diffuse thickening, sometimes of con- 
siderable areas, of the peritoneum. Secondary sarcoma is some- 
times observed as nodules of considerable size or as numerous mil~ 
iary nodules, 
Carcinoma of the peritoneum is usually secondary. Gelati- 
nous or colloid cancers of the stomach and bowel (rectum) fre- 
ently extend widely through the peritoneum, causing great 
thickens ing and a remarkably gelatinous growth. Not rarely 
rounded masses of pearly appearance are observed (Fig. 74), In 
rare instances tumors of the peritoneum of the same general char- 
acter seem to be pri , and the reasonable explanation has been 
suggested that parts of intestinal tissue, pinched off in fetal de~ 





558 TEXT-BOOK OF PATHOLOGY. 


eopmierty ae the starting-points of the growths. 

sion wiih tly appears in the form of nodular tumors in aaso- 
ation ovarian eystomata that have become carcinomatous, 
or with primary cancers of the ovaries and other pelvic organs, 
Occasionally widespread eruption of miliary nodules is met with 
as a part of acute carcinomatosis, 

Tn all forms of carcinoma of the peritoneum inflammatory 
changes with intestinal agglutination and adhesion are frequent. 
Hemorr! aie exudation is not unusual. In rare cases the bowels 
are so firmly fused by the spreading tumor and the inflammatory 
exudates that they form a solid mass, which on section shows the 
cavities of adjacent coils of intestines separated by more or less 
uniform tumor-tissue. 


PARASITES. 


Echinococcus-cysts Somme ene Bee itoneal 
cavity, and may fill it almost completely. aries tered Bees 
found in a few instances ; and the Pentastomum denticulatwm 
Oysticercus cellulose have been reported. “een an por 
organism Cemieng gemmipara) bas been discoy in the liquid 
exudate of cases of ascites, 


CHAPTER V. 
DISEASES OF THE DUCTLESS GLANDS. 
THE THYROID GLAND. 


Anatomic Considerations.—The thyroid gland is a com- 
pound tubular |e which in fetal life communicates with the 
pharynx at the base of the tongue by a duct. Later the duct is 
obliterated, and the gland becomes ductless. Microscopically 

re found acini i ined with polyhedral or cylindrical epi- 
m. > usually in a single layer. The lumen of the acinus 
gelatinous, or, as it is usually called, colloid 
s to be a secretion of the epithelium. It is 
sodium chlorid. The vascular 
indant, the blood-vessels being nimerdis Ea and 
ee. The lymphatic ies ia 
uated in the stroma of the gl: 
phaties are supplied wit mie like 
ly colloid material has been found 
i is 
from which trabecule extend into the 
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CONGENITAL DEFECTS. 


Occasionally one or another part of the gland is wanting, or in 
rare instances the entire organ, 
thyroid glands have been found in various situations, 
Sometimes small masses of thyroid tissue occur alongside of a nor- 
mal gland, either above it, in the neck ; or below it, behind the 
sternum and in the anterior mediastinum, Tn other cases the nor- 
mal thyroid is absent, but is represented by small masses in the 
situations named, or in other parts. In a few instances tumors at 
the base of the tongue and within the larynx and trachea haye 
been found to be composed of thyroid tissue, 


DISTURBANCES OF CIRCULATION. 


Hyperemia of the thyroid gland is met with very frequently, 
Tt occurs in cases of cardiac failure, and in consequence of obstrac~ 
tion of the large veins by mediastinal tumors, and the like. In 
these instances the thyroid may be considerably enlarged, and has 
a soft, doughy feel. Slight enlargement of the thyroid of con- 
gestive character is for in perhaps a majority of the cases of 
chlorosis, and may be present in any form of anemia, In Graves? 
disease the thyroid is usually very vascular, and the enlargement 
of the gland is in large part due to dilatation of the blood-vessels 


(see page 561), 


INFLAMMATIONS. 


Acute inflammation, or acute strumitis, may occur in 
the course of various infectious diseases, notably typhoid fever. 
Oceasionally it arises without definite preceding disease. The 
gland enlarges and becomes rather tense. ‘The termination is usu~ 
ally in resolution, and this may occur very rapidly, suggesting 
that the en ent of the gland is due largely to co ion ani 
liquid exudation, rather than to cellular (inflammatory) infiltration. 

Acute suppurative strumitis, or abscess, occurs in con- 
sequence of embolism, in cases of infected wounds, endocarditis, 
or general pyemia. Sometimes the inflammation extends directly 
from local diseases, such as diphtheria. The abscess may rupture, 
or may undergo secondary changes—inspissation, calcification. 


STRUMA OR GOITER. 


Definition.—Goiter is the name applied to various enla 
ments of the thyroid gland. It is a clinical rather than a patho- 
logic term. Sometimes a distinction is made between benign and 

i it struma, the latter term including definite tumors of the 
thyroid gland. At the present time the term goiter is restricted 
to enlargements of a hyperplastic character, which, though often 





= 
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resembling tumors, cannot be definitely classified among the tu- 
mors of the gland. 
Etiology.—Goiter occurs endemically in certain situations, a5 
in Switzerland and other parts of Europe, and in parts of Michi- 
in this country. Sporadically it is met with in all parts of 
e world. conditions of some kind are doubtless among 
the fundamental causes, but the nature of these conditions is but 
little known. The drinking-water has always been suspected, and 
it seems likely that it has some influence, thoogh it is certain that 
the magnesium and calcium ‘salts have not the importance for- 
merly ascribed to them. Infectious causes have been sus} 
and micro-organiams have actually been described, but no satis- 
factory demonstrations have been made. 
Pathologic Anatomy.—Two pense! varieties may be dis- 
tinguished : the parenchymatous and the vascular, 
tous Goiter,.—Parenchymatous goiter is a variety in 
which the glandular tissues or acini undergo more or léss active 
hyperplasia, The gland is generally uniformly enlarged, but 
sometimes presents lobular or nodular elevations. The tissue is 
ordinarily somewhat elastic, like that of the normal thyroid, but 
may in other instances be very firm, ars fe) cystic forms 
occur, and a subvariety is sometimes distinguished by the term 
cystic goit 









Microscopically there may be found merely a uniform hyper 





lasia of the glandular acini, without any notable change in the 
piecatence the tissue. In other cases the acini are and 


more irregular than in the normal thyroid, suggesting the struct- 
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ure of an adenoma, and the term struma adenomatosa is applied. 
In most instances the acini contain but small quantities of colloid 
material, as is the case in the normal gland, Sometimes, however, 
there is abundant production of colloid, and the acini are greatly 
distended ; the term colloid goiter may be applied in such instances 
ig. 264). In certain cases the walls of the acini are destroyed 

the colloid of adjacent acini runs together, forming considerable 
cysts. In these instances the thyroid consists of numerous cystic 
excavations. Changes in the interstitial connective tissue of the 
gland may be comparatively slight, but may in other cases become 
conspicuous. The capsule of the gland may be thickened, and the 
stroma may Beeratinats over the upuadalss elements. The term 
fibrous goiter n suggested for such cases. 

Vascular Goiter.—This term is applied to enl. ents of the 
thyroid gland characterized by marked dilatation of blood-vessels 
within the gland. The glandular tissues themselves may play no 


rt in the process, or they may present changes similar to 
ecribed under parenchymatous goiter. The gland undergoes 
considerable and sometimes enormous enlargement, and may pul- 
sate actively, This form of goiter is met with as the important 
pathologic condition of Graves's disease (see page 564). 

Secondary Changes,—The thyroid frequently suffers second- 
ary changes in goiter. The oo Yrs of connective tissue 


between the acini has been referred to. Sometimes this becomes 
so considerable that the term fibrous goiter is warranted. Cystic 
formations have also been mentioned, the cysts referred to result- 
ing from the confluence of the dilated acini. The contents in such 
cases consist of colloid material or of more or less serous or hemor- 
rhagie liquid. Occasionally cysts result from hemorrhage in de- 
nerated parts of the gland, with subsequent absorption of the 
lood, and exudation of serous liquid. The contents’in such cases 
may be purely serous or may consist of brownish grumous matter 
containing abundant cholesterin, Very rarely secondary prolif- 
erative changes occur in the walls of the cyst, causing pa) snes 
tous projections, Calcification is a very common terminal change 
in degenerated goiters. It may occur in isolated areas, or may 
cause a uniform ening of the gland, Actual ossification has 


ol ‘ 

Mechanical Effects of Goiter.—The enl: gland presses 
upon the adjacent structures more or less seriously, The trachea 
is most frequently com or dislocated from its median posi- 
tion. Pressure upon the large veins may occasion passive conges= 
tions and edema; and less commonly pressure on the carotid 
artery may interfere with the circulation of blood in the brain. 
The nerves in the vicinity (vagus, recurrent laryngeal, and sym- 
pathetic) are likewise exposed to compression, 

36 
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INFECTIOUS DISEASES. 


Tuberculosis may occur in the form of miliary tubercles or 
(ed Sieraapadeaaniey et ng 

Syphilis is met with in m of gummata. 

Actin is a very rare disease of the thyroid gland, 


TUMORS AND PARASITES. 


Tumors.—The term malignant struma is sometimes applied to 
tumors, and it is difficult in certain eases to draw a sharp line be- 
tween certain goiters and distinct new-growths (adenomata), 

The term adenoma, however, should be restricted to cases in 
which the proliferation of acini is more or less atypical, and in 
which the tumor is circumscribed, nodular, or otherwise distin- 
guishable from the pre-existing gland-tissue. Sometimes tumors 
of the thyroid having typically adenomatous characters give 
metastasis, 

Carcinoma may oceur in the form of a nodular, or more diffuse 
tumor, Metastasis is frequent in cases of carcinoma, but also 
occurs in eases that present the appearances of an ordinary 
adenoma. The bones are frequently inyolyed by metastatic de- 
posits. Extension from the thyroid to the adjacent organs is not 
infrequent, 

Sarcoma ovenrs in several varieties. Round-velled sarcoma 
and angiosarcoma are particularly malignant, 

Secondary tumors in the thyroid are rare. 

Parasites.—Echinococcus-cysts have been met with, but are 
very rare. 


GENERAL RESULTS OF THYROID DISEASE. 


The physiology of the gland has not as yet been fully deter- 
mined, h certain facts have become established. The old 


ial consequences, but in cases in which 
tised, and ke which a beter amount 
ept up by injections of thyroid ex- 
sais marked syraptoms have been 

1 of some months, Among these 
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symptoms are pallor, edema of the skin, ral weakness, dis 
turbances of growth, and alteration of the cerebral functions 
tose sensation, and motor power). This condition has 

n termed cachexia atrumipriva, and its resemblance to cretin= 
ism and myxedema will be apparent from a reference to the symp= 
toms of those diseases. 

Cretinism.—Cretinism is a peculiar disease, occurring with 
great frequency in certain parts of central Europe, especially in 
Switzerland, and not infrequently in 
other parts of the world. The thy- 
roid gland is sometimes atrophic, 
and sometimes goiterous, but in all 
cases diseased. The disease is not, 
asa rule, present at birth, but usu- 
ally develops soon after birth ; and 
the parents may be cretinoid or 
goiterous. Sometimes healthy par- 
ents have eretin children. Me 
eretin remains physically and men- 
tally undeveloped ; the subcutane- 
ous tissue is flabby, abundant, and 
sometimes distinctly myxedematous 
(Fig. 265) ; the head is large; the 
lips and tongue enormously thick- 
ened, and the latter usually pro- 
trades from the mouth; the hairs 
of the body are little developed. 

Myxedema.—Myxedema is a 
disease that develops in later life; 
sometimes after distinct diseases of 


the thy oa [goiter mma, tumors, 


ete.), but n without any mani- 
fest disease of thyroid, though 
atrophy and degenerations (caleifi- _ fuysea ry 
cation) may be disclosed by the {ins 'Hapiay, | “te CAH 
t-mortem examination. There 
isa liar swelling of the eyelids and of the subcutancous tissue 
of the fiee and neck, and subsequently the same change occurs 
elsewhere, involving the limbs and the entire body. The appear- 
ances at first suggest edema, but there is not the usual pitting on 
pressure, and the feeling conveyed to the band is that of an infil- 
tration with some form of gelatinous tissue, This has been found 
to consist of a mucin-like substance, often associated with increase 
of the adipose tissue itself. ‘The skin of the patient is pallid and 
exceedingly dry; the hair falls out, and nervous symptoms are 
developed. Eventually intellection may be almost destroyed, 
The resemblance of these diseases to the symptoms produced 
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by operative removal of the thyroid gland makes it certain that 
disease of the thyroid is the fundamental condition in cretinism 
and myxedema. This fact is still more clearly demonstrated 
the numerous cures of these diseases following implantation 
sheeps’ thyroids in the peritoneal cavity, and especially the feed~ 
ing of thyroid-gland tissue or extracts. 

Graves’ disease has been referred to in connection with 
vascular goiters. The cardinal symptoms of this disease are 
enlargement of the gland, palpitation of the heart, exophthalmos, 
and muscular tremor, The pathology of the disease not as 
yet been fully determined, It seems likely, however, from recent 
investigations that thethyroid disease, from whatever cause it may 
result, is the Eemaey disorder, Removal of large parts of the 
gland has been found to control the symptoms of Graves’ disease 
in a large number of cases, and the feeding of thyroid extract for 
a long period of time produces symptoms like those of Graves’ 
disease: rapid action and palpitation of the heart, exophthalmos, 
and tremor. According to the view here expressed, the ed 
which together constitute Graves’ disease are probably due to 
overproduction of thyroid secretion ; they are, in fact, the result 
of hyperthyroidism, The opinion, however, is held by others that 
Graves’ disease is primarily an affection of the nervous system. 


THE SUPRARENAL BODIES. 


Anatomic Considerations.—The suprarenal bodies are 
composed of # cortical and a medullary portion, and are enclosed 
in a fibrous capsule from which septa extend into the substance. 
The cortical jon is composed of tions of mal 
cells which frequently contain fat-droplets. Three layers are 
distinguishable in the cortex: an outer zone, in which cells 
are aman in oval masses; a middle zone, in which they form 
cylindrical columns extending toward the medullary ; and an inner 
zone, composed of irregularly anastomosing columns of cells, The 
cells of the middle zone are deeply pigmented and contain abun- 
dant es and Chaar id e pestle of fel ee consists 
of polygonal cells ai ed in cords or ii anasto- 
mosing alain Between these are found large ecg SRAM 
and numerous non-medullated nerve-fibers, together with jion- 
cells. ‘The fibrous septa of the gland contain blood~ and 
lymphatics. 

CONGENITAL ANOMALIES. 


of the 
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Occasionally the suprarenal bodies are found in unusual situ- 
ations. 


DEGENERATIONS. 


Fatty degeneration is normal in adults. It affects the 
cortex, giving this layer a yellowish color. The substance of 
the cortex may separate through the middle zone, forming a 
cavity suggesting a cyst. This is probably in part a post-mortem 
production, 

Pigmentation is observed in the cells of the medullary por- 
tion in persons of adyanced age, 

Amyloid degeneration occurs in connection with boyied 
disease of other organs. The suprarenal body becomes hard and 
of a grayish, translucent appearance. The degeneration affects 
the walls of the blood-veasels, from which it extends to the con- 
nective tissue. The glandular portions suffer pressure-atrophy. 
‘The cortex is more frequently involved than the medulla. 


INFECTIOUS DISEASES. 


Tuberculosis of the suprarenal body is the most important 
of its diseases. Miliary tubercles may be met with in cases of 
general tuberculosis, but a fibrocascoux 
form of the disease is more uent and 
of much greater significance. The gland 
is enlarged, sometimes reaching the size 
of an egg; it is hard and usually rather 
nodular, or irregular in outline. The 
capsule is thickened, and the substance 
of the gland is composed of dry, yellow- 
ish cheesy matter, or of a puriform mate~ 
rial (Fig. 266). In the later stages the 
caseous or puriform matter may be ab- 
sorbed, and fibrous-tissue growth may 
convert the entire body into a shrivelled, 
hurd mass of connective tissue. Some- 
times one gland alone is involved ; more 
frequently the disease occurs bilaterally. 
Tuberculosis of this form may be pri- 
mary, but usually is secondary to tuber- 
culosis of the lungs, intestines, or other 
organs. The general effects of this dis- 
ease will be discussed below (see Addi- 
son’s Disease). Fig. 268.—Cascous tuberonto- 

Syphilis occurs in the form of Shy" pull body (Sea 
gummata. Uniform fatty degeneration 
of the suprarenal body has been met with in congenital syphilis. 
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CIRCULATORY DISTURBANCES. 

Hem is comparatively rare. It may occur in asso- 
ciation with hemorrhagic diseases, or severe anemias, especially 
leukemia. Sometimes it is caused by traumatiam, or by 
tion of the venous circulation. The hemorrhage may be incon- 
siderable, or may be quite large. In the latter instances second~ 
ary rupture of the hematoma may cause death by intraperitoneal 
hemorrhage, or a hemorrhagic cyst may result. 


INFLAMMATION. 
Inflammation of the suprarenal body is very mre. A simple 
and a hemorrhagic form have, however, been described, Abscess 


may occur in consequence of pyemia, or as a secondary condition 
following other forms of suprarenal disease. 


TUMORS. 


Sarcoma is the most frequent form of tumor. Melanotic, as 
well as unpigmented, varieties are met with. The tamor may 
reach considerable size, and may destroy the gland Sparse 


Adenoma and carcinoma may arise from the cells of 
acini. Histologically these tumors resemble the normal gland in 
their strncture, and the term adenoma is erhaps more suitable 
than carcinoma. The tumor occurs as a nodular, irregular growth, 
often of a yellowish or brownish color; it most frequently arises 
from the cortical portion of the gland. 

Gliomata of the suprarenal bodies have been described, but 
it is doubtful whether these tumors are true gliomata, Neuroma 
is a rare form of suprarenal disease, 

Secondary sarcoma and carcinoma are not infrequent. 

Tumors of the cortex of the kidney, having the stracture of 
suprarenal tissue, are described under Tumors of the Kidneys. 


GENERAL EFFECTS OF SUPRARENAL DISEASES, 


or 
ee is suggested hy the abun- 
nd, 
fibrocaseous tuberculosis of the 
ly present, is an affection 
f the skin of exposed parts of the 
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tion esaally a in a mottled form at first, but soon becomes 
uniform. nish or purplish -jarntes the mucous mem- 
branes (mouth) are not unusual. ‘ides pigmentation the char- 
acteristic symptoms are weakness, disturbances of the stom- 
ach (vomiting), and cardiovascular asthenia, 

‘hough fibrocaseous tuberculosis of the suprarenal gland is 
discovered in many cases, Addison’s disease may occur in associa- 
tion with other affections of the suprarenal, such as tumors; and 
it may be absent despite the existence of tuberculosis or of other 
diseases of both of the glands. The absence of Addison's dis- 
ease in the latter cases has been explained by some writers by the 
assumption that the suprarenal disease had not existed long enough 
for the development of the symptoms of Addison’s disease, Occa~ 
sionally alterations in the sympathetic nervous system (semilunar 
ganglin and solar plexus) have been discovered when the supra- 
renal glands were apparently normal. No explanation of. such 
eases can be made. It mast be accepted at the t time that 
the suprarenal bodies are in some way concerned in the etiol 
of the disease. The disease of the gland need not, however, 
of any special sort. 


CHAPTER VII. 
DISEASES OF THE URINARY ORGANS. 
THE KIDNEYS. 
CONGENITAL ANOMALIES, 


Ausence of one of the kidneys is frequently observed, Ovca- 
sionally one kidney, instead of being completely absent, is atrophic 
or hypoplastic. The opposite kidney may undergo compensatory 
hypertrophy. Both kidneys may be wanting in certain monstros- 


nital lobulation is quite common, and is usually bilateral, 
The kidney is divided into separate lobes by furrows of variable 
depth. Ovcasionally there is almost complete separation into 
numerous lobules. 

A few instances have been observed in which there was a 
third kidney, and usually in these cases two of the kidneys lying 
to one side of the spinal column were agglutinated. 

Fusion of the two kidneys may occur, and there may result a 
single lange organ, with a double pelvis and ureter lying to one or 
the other side, or a horseshoe-kidney may be formed. In the latter 
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the two organs, which are rally displuced far downward, are 
united at their lower aoe be commissure passing across the 
spine just above the lumbosacral junction. The commissure may 
consist of normal kidney-tissue, or may be fibrous; more com- 
monly the former. 

earaeciel cysts and other congenital diseases will be referred 
to below. 


CHANGES OF POSITION. 


Congenital Malposition.—Not rarely one of the kidneys is 
displaced downward. It may even occupy the pelvis. In other 
cases it is displaced laterally or forward, and may be found imme- 
diately beneath the anterior abdominal walls. 

Acquired malpositions may result from pressure upon the 
organ, or from elongation of the peritoneal reflections covering the 
kidney and absorption of the perirenal fat. ‘The right kidney is 
more frequently eplanad than the left, and the condition is espe- 
cially common in women. Repeated pregnancies, the effects of 
tight lacing, and diseases or displacement of the liver are prom- 
inent causes. Movability or displacement of the kidney may be 
but a part of a gencral visceral descent (enteroplosis). 

Several es of movability or displacement may be dis 
tinguished. In the first, the perirenal fat is wanting, and the 


kidney is more movable beneath its peritoneal covering than is 
normal. This occurs in a large propartian of women, and usu- 


ally affects the right kidney, In more advanced les the 
peritoneal reflection covering the kidney is eictess and con- 
siderable movability of the organ within the abdomen results, 
The kidney may be moved from side to side, downward as fier a5 
the pelvis in some cases, or upward to the normal position or under 
the ribs. Ina third group of cases the kidney, lying within an 
elongated peritoneal pouch, is retained in an abnormal position 
by adhesions. 

Results.—Twisting of the pedicle may lead to serious circula~ 
tory disturbances, and twisting of the ureter to retention of uri 
someti causing hydronephrosis. Pressure of the dij 

i y upon the Rane may lead to dilatation of the 


‘CIRCULATORY DISTURBANCES. 


idney may occur as a part of general anemia, 
color and ruther hard in the earlier stages; 
ists degenerative softening and enlargement 


t of the blood-supply, produced experimentally, 
crosis of the kidney, the organ becoming ashen- 
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y in color and of a homogeneous structure, so that the separate 
en (cortex, medulla, pyramids) are indistinguishable. Near the 
cortex, where some circulation is maintained by the capsular ves~ 
sels, fatty degeneration is observed. Somewhat similar chan, 
are met with in circumscribed areas in diseases in which the circu- 
lation in branches of the renal artery is obstructed (see Embolism), 

Active hyperemia of the kidney is generally 2 part of acute 
inflammation. It may result from irritant chemical poisons or 
from the toxic action of infections poisons. The kidney is en- 
lurged, dark red in color, and on section the cortical substance ix 
found to be swollen and marked by dark-red points—the Mal- 
ighian bodies. Sometimes punctate or linear hemorrl may 
be observed. The urine is somewhat albuminous, and hyaline 
casts occur. It is difficult to draw a sharp line between this 
condition and acute nephritis. 

Passive hy occurs in cardiac and pulmonary dis- 
eases which impede the circulation, or as a consequence of Sitar 
bosis of the interior vena cava or renal veins, or of other local 
causes obstructing the circulation in the renal veins. The kidney 
is enlarged and on section the cortex is found to be swollen, the 
substance of the kidney dark red in color, particularly in the 
[eee in the vicinity of the large veins. The Malpighian 

ies may be distinctly enlarged and dark red. 

passive congestion leads to reactive hyperplasia 


Long-standi 
of the Fatorstitial connective tissue of the organ, and thus to a 
form of secondary interstitial nephritis. In these cases the kidney 
becomes contracted, the surface somewhat irregular, and the eap- 
aule ofttimes adherent. The organ may be intensely hard and pig- 
mented, and the term eycnotic induration is appropriate. 

The urine in passive hi mia is, as a rule, deficient in 

i i 


quantity, and contains v: uantities of albumin and hyaline 


or granular tube-casts. 
ieemierBager= Guteee hem may occur in cases of 
intense active or passive hyperemia, the extravasation of blood 


occurring in the interstitial tissues, in the uriniferous tubules, or 
within the capsule of Bowman, Similar hemorrhages may be ob- 
served in acute or chronic nephritis. In these cases the extrava- 
sation of blood may occur by diapedesis or by actual rupture of 
the capillaries. Small hemorrhages may occur in the perirenal 
tissues in certain of the hemorrhagic diseases. Large hemorrhages 
occur within the kidney-substance only in cases of traumatism, 

c of the kidney results from obstruction of its venous 
circulation. The kidney becomes enlarged and soft, and the spaces 
between the convoluted tubules (the primary lymphatic spaces) are 
distinctly enlarged. ‘There is associated congestion in these cases, 
Simple edema of the kidney may result from obstruction of the 
urinary outflow, 
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Thrombosis of the renal veins or their branches is rare. It 
causes intense hyperemia, hemorrhages, and edema, and later 
necrosis and degenerations. 

Embolism is very common in the branches of the renal 
arterics, especially in cases of disease of the aortic valves or 

atheroma of the aorta, with fibrin- 
ous deposits upon the atheroma- 
tous areas. The blood-vessels of 
the kidney correspond closely to 
the conception, of terminal arteries, 
and infarction is therefore the usual 
result, In most cases the infareta 
are light-colored areas having a 
wedge-shape, the base of the 
being directed toward the capsule 
of the organ, A zone of reactive 
hyperemia or hemorrhage usually 
separates the infarct from the sur- 
rounding structures (Fig. 267), 
Less frequently the infarcts are 
rely hemorrhagic, the entire ares 
ing dark red in color, Minute 


emboli may lead merely to: 
tate hemorrh within the kid- 
ney, or to ecchymotic extrayasi- 
Pia, 267—Anemie infarcts of the tions on the surface, 
kidney surrounded by «zone of hemor- Tha ‘white or i a taf 


thagic infiltration (Kaufmann). 


undergo gradual necrosis and ab- 
sorption, with cicatrization or encapsulation, the contents in the 
latter case remaining as a dry detritus. The hemorrhagic infiarcts 
nore commonly soften, and finally terminate in cicatrization or in 
the formation of small’ cysts, In cases of infective embolism the 
anemic or hemorrhagic infaret may rapidly break down and form 
a metastatic abscess. 


INFLAMMATIONS. 


dneys may affect the substance ( 


(nephri- 
f° the pel itis), or th 
ot ee (pyelitia), or the capsule 


NEPHRITIS. 


is the term given to a number of forms of 
nmation of the substance of the kidney. 
a clinical rather than pathologic ideend 
mus kinds of kidney-disease attended with all 
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uria and dropsy. As a rule, however, the names Bright's disease 
and nephritis are used synonymously. 

Nephritis may be acute or chronic; and parenchymatous, dif- 
fuse, or interstitial. The term ymatous is snp to cases 
in which degenerative changes in the epithelium of the tubules or 
glomeruli are the most conspicuous feature; the term diffuse is 
applied when exudative or proliferative changes affecting the con- 
nective tissues between the tubules and around the glomeruli and 
blood-vessels are associated in more or less equal proportions with 
Sie presi Bae chi 3 and the term interstitial nephritis is 

‘in cases in which exudative and especially proliferative changes 
are alone conspicuous. 

Btiology.—Nephritis is due in the majority of cases to irritants 
which reach the kidney through the circulation. Intense acute 
nephritis may result from various poisons, particularly such as 
attuck the parenchyma of organs, and are, therefore, known as 
parenchyma-poisons, Among these arsenic, mercury, phosphorus, 
cantharides, and turpentine are conspicuous. A second group of 
cases, and perhaps the largest of all, owe their origin to infections 
of various kinds. Nephritis is a common complication or sequel 
of scarlet fever, cholera, septicemia, diphtheria, and many other 
infectious diseases. In these cases the micro-organisms them- 
selves may reach the kidney through the circulation, as in typhoid 
fever, anthrax, or pneumonia, or the renal irritation may be caused 
by the toxins, a3 in cholera and diphtheria. Sometimes infectious 
nephritis is cryptogenetic, the portal of entrance of the micro- 
organisms being entirely obscure. In such cases stre i, 
particularly, are operative. Certain chronic infections lead to 
nephritis by the action of the toxins or by slow nutritive disturb- 
ances, Such is the case in syphilis, tuberculosis, and malaria, 
Autointoxication occasions certain cases, as in the nephritis of 
gout and lithemia, 

Tn a small proportion of the cases nephritis results from irri- 
tants reaching the kidney through other channels than the cireu- 
lation, a8 in pyelonephritis, a condition consequent upon inflam- 
matory processes ascending from the bladder and ureters, or as in 
nephritis secondary to extrarenal disease (psoas abscess). 

Low. le renal inflammation may result from chronic conges- 
tion of the kidneys in consequence of cardiac and pulmonary dis- 
ease. In certain cases also it is likely that arterial disease affect- 
ing the renal arteries in common with other a 
may initiate renal changes eventuating in a chronic interstitial form 
of nephritis. 

Pathologic Anatomy.—In considering the morbid anatomy the 
terms parenchymatons and interstitial are preserved, with the 
understanding that they are not strictly applicable to any given 
ease, Pure parenchymatous inflammation does not exist, nor does 
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interstitial nephritis occur without any parenchymatous change. 
ees) nephritis is considered under the ling parenchymatous 
nephritis. 


Acute Parenchymatous Nephritis; Acute Bright's Disease. 


‘This results most frequently from infectious fevers and from 
toxic agents. It is more common in young persons than in the 


Acute Degenerative Nephritis.—The process in this 
condition may be almost purely parenchymatous in nature, and 
more nearly allied to pure spenentica than to inflamma- 
tion. The epithelium of the tubules, especially in the convo 
luted portions, and to a certain extent also that covering 
the glomeruli, is swollen, cloudy, and considerably desqua- 
mated. Emigrated leukocytes, and occasionally red corpuscles, 
are found within the tubules and the capsule of the Malpighian 
bodies. The term aeue catarrhal or rhs is is 
more or less appropriate in such cases. The kidney is paler 
somewhat evel n, and generally rather pale in color. ie 
changes are most market tn the cortex, which is thicker than 
normal, and by its light color contrasts strongly with the pyri- 
mids. The capsule strips easily. In most cases the affection is 
one of slight severity. 

Acute Glomerulonephritis.—In another group of cases, 
vecurring most commonly in scarlet fever, the glomeruli are 

rimarily attacked and most severely affected throughout the 
jisease, Such cases are casera glomerulonephritis, — The 


in diphtheria: a, alburinous exndate in Mel: 
‘vascular tuft or glomerulus esvered with prolif 


izhian tuft are distended, and the 
huminous exudate, red and white blood- 
and with proliferated and desquamated epithelial cells 
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derived from the epithelium lining the capsule or that coveri: 
ighian tuft ( Secasionall care 


the Malpighian tu (ig. 268). sionally thrombosis occurs 
within the vessels, and hyaline degeneration may affect the cap- 
illary walls; in other cases marked neerotic changes may occur 


in the epithelium covering the tufts of vessels and lini 1e SUC. 

ents dliftine aeptiritie six’ tbe’ erliserp: dirty ce Wein 
Bright’s disease, and is the form in which either of the two pre- 
ceding are prone to terminate. ‘The kidney is en| , and some~ 
times con; and red in color; at other times it is light-colored 
oreven yellowish in consequence of the epithelial degeneration and 
the anemia caused by the epithelial swelling. On section the cor- 
tex is much increased in width, and when congestion exists it is 
more or less mottled, showing spots or streaks of reddish color, the 
intervening portions of the substance being grayish or yellowish in 
hue, In other cases the entire cortical substance is uniformly gray 
or yellow. The latter appearance is prone to occur in cases of con= 
siderable duration, In intense acute cases there may be punctate 
or linear hemorrhages, especially toward the surface of the organ, 
and the entire organ may be of a dark-red color. In all cases the 
capsule strips easily from the underlying substance. 

Mi ically the changes are most varied. In all cases 
there is more or less degeneration of the epithelium of the convo~ 
luted tubules and of that in the Malpighian bodies. In the earlier 

the cells become swollen and granular (cloudy swelling), 
while in advanced stages they may be filled with dark oie 
or droplets of fat (fatty iy oapedans On the other hand, 
cases of great sntey may be marked from the very first by 
complete necrosis of the epithelial cells. Similar changes may 
be met with in the epithelium of the Malpighian bodies, and the 
latter may be converted into granular masses in which the capil- 
lary tufts are more or less obscured. Associated with these purely 
parenchymatous changes are found evidences of interstitial involve- 
ment in the presence of masses of round cells between the tubules 
and in the vicinity of the Malpighian bodies. Active proliferation 
of the connective tissues is also observed, though less markedly, in 
the same situations. Certain cases are distinguished by their spe- 
cial tendency to hemorrhagic extravasations into and around the 
tubules and into the Malpighian bodies. To such the name acule 

jagic nephritis is sometimes applied. This variety is espe- 
cially common in intense septic or infectious cases, particularly 
such as are attended with minute embolism of the renal arterioles, 


Acute Interstitial Nephritis; Suppurative Nephritis. 


Acute interstitial nephritis occurs in practically only one form, 
namely, in that which is characterized by the formation of purulent 
foci in the kidney, Acute interstitial changes, non-suppurative in 
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character, occur, a8 has been described, in association with paren- 
chymatons nephritis, but not as an i lent affection. 

siiaeatiee nephritis may result from metastatic involye- 
ment of the kidneys in cases of general os espera from ascend- 
ing inflammation in association with pyelitis, or from involvement 
of the kidney in cases of suppurative disease in the vicinity, 
Ree RSPPCATS e ete fed the Sormation obama 

i of suppuration in the substance of the ongan, especial 
the sphere ‘These may occur as mere EO cre color, 
or hey may be surrounded by a considerable zone of hi i 
infiltration. The surface of the organ may be studded with small 
elevated points, and as the process advances larger foci may form 
by confluence. Mic: ivally the changes are found especially 
in the vicinity of the Malpighian bodies, in the small capillaries 
of which the micro-organisms pena locate themselves. 
Hemorrhagic extravasation is usually marked, and the accumula- 
tions of leukocytes leading to suppuration are the characteristic 
feature, Degenerative changes may be seen in the epithelium of 
the vicinity, and, if the ease has persisted for a certain length of 
time, parenchymatous changes may be quite extensive. 

In certain infectious fevers micro-organisms escape from the 
blood through the kidneys (pneumonia, typhoid fever, anthrax). 


f such nephritis is uncertain. 
occurs in cases of su 
of impaction of calculi in the pelvis 


medulla, and microscopically these are found to 
iItrated with pus-cells (Fig. 269), In the 

‘on together, forming purulent collections: 
superficial portions of the medulla and 
involved, and the suppurative areas 





DISEASES OF THE URINARY ORGANS. 675 


here assume a more rounded hhritis may terminate 
by rupture of the sins nth pve o the kidney and the 
re of the pus with abe, arina /Aby rapaice siceyraa tel 
idney, causing peri ritic ; or by inspissation 
calcareous infiltration of the contents of the abscess. When dis- 
charge has taken place, or when inspissation occurs, induration and 
cicatrization of the diseased areas result. A considerable portion 
of the kidney may be thus converted into scar-tissue. 
Suppurative nephritis, following suppuration around the kidney, 
leads to the formation of superficial abscesses and erosions. 


CHRONIC NEPHRITIS. 


Chronic nephritis presents itself in varieties allied to the acute 
forms, and we may distinguish chronic parenchymatous and 
chronic interstitial nephritis, The former is practically as a 
diffuse process, presenting no such limitations to the epithelium 
of the tubules or to the glomeruli as are witnessed in the acute 
disease, Chronic interstitial nephritis is characterized mainly by 
hyperplasia of the connective tissue, 


CHRONIC PARENCHYMATOUS NEPHRITIS. 
Chronic parenchymatous nephritis in most eases results from 


acute attacks which have become chronic nr continuation or repe- 


tition. It occurs after various infectious diseases, in consequence 
of alcoholism, or in an obseure manner, autointoxication probably 
see et some of the pan Ate of ia “ = 
thologic Anatomy.—The is usually en! , a 

on section the cortical substance is cabaeitaoreaban 4 ai The 
color is most frequently grayish or yellowish in juence of the 
disease of the epithelium and of the anemia eaused ty the swell- 
ing of the cells, The pyramids may be quite red and swollen, 
or may be compressed and light in color. The capsule strips 
easily, and the substance of the organ is only moderately firm ; 
sometimes, indeed, it is quite soft. To this form of chronic 
parenchymatous nephritis the term large white kidney is often 
mt Ve In other cases the substance of the onan marie quite 
in color, or may be mottled, light areas of yellowish or gray 
color alternating with congested portions. In such cases careful 
examination may show punctate or linear extravasations of blood, 
and the term ic hemorrhagic nephritis is not inappropriate. 
The kidney is enlarged, as in the first variety, the cortex thick, 
and the capsule easily removed. In cither case small cysts may 
form in the substance of the organ or upon the surface by disten- 
tion of the convoluted tubules or capsules of Bowman. 

In the later stages of chronic parenchymatous nephritis the 
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degenerative processes in the epithelium become pronounced, and 
the ongan may grow progressively lighter in color and more fatty 
in appearance. At the same time interstitial processes associate 
themselves, and the substance of the o1 becomes more firm and 
the kidney is reduced in size. Attachments are formed between 
the substance and the capsule, which is no longer removable 
without laceration of the underlying substance. This terminal 
form of chronic parenchymatous i a has been desi; as 
fatty contracting kidney, or as secondary interstitial ae 
ing to the amount of fatty parenchymatous change or of inter 
stitial overgrowth present in the individual ease (see 57 
eacally chronic parenchymatous ae itis is mar! 
by striking degenerative changes in the epithelial cells of the con- 
yoluted tubules, and to a less extent in those lining the capsule of 
Bowman and covering the Malpighian tufts (Fig. 270). The 


Fig. 270.—Chronte hymatous nephritis, showing marked involvement of 
ss ‘Nalpighinn boay Mand considerable interstitial change. = 


tubules is at first swollen and finely granular, 
sured and the cells oftentimes taonit 

In the more advanced stages of the pi 
egeneration of the cells is discovered, and trey 
ly, so that the lumen of the tubule is 
r detritus (Fig. 271). Extravasations of 
nscles may take place, ially in 
ic nephritis. Many of the tubules may 
or more frequently of granular 

lies are usually simul 
affected. ‘The epithelium in 

nerated, and the vascular tuft may 
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resent considerable hyaline degeneration. In the hemorrhagic 
Lea the Malpighian aay lh completely filled with extray- 
asated blood. by side with these parenchymatous changes 
may be seen chai in the interstitial tissues. Notably, there 
are proliferation thickening of the capsule of Bowman and of 


Chronic parenchymatous is: 4, convoluted tubules with cloudy swell. 


Fria. 21. nephri 
i f the umn = lens i i eat tubules; 
Lat tata das aaah aka 2 HOME ca sen 


the connective tissues between the tubules. In advanced stages 

these interstitial changes are always present, and in those cases 

known as secondary interstitial nephritis the connective-tissue 

hyperplasia is the predominating condition, The walls of the 

sl Bade of the kidney are usually thickened by hyper- 
lasia. 


CHRONIC INTERSTITIAL NEPHRITIS, 


Chronic interstitial nephritis leads to the formation of a con- 
ree aia, This nea be a secondary form of mphes fol- 
wing chronic nchymatous nephritis, or it may rimar: 
when it is pedis associated with diffuse J iusioaleibia® _ 

Secon chronic interstitial nephritis is the terminal 
stage of certain eases of chronic parenchymatous nephritis, and 
results from a continuous by asia of the interstitial tissues, 
with degeneration and atrophy oF the parenchyma. ‘The organ is 
ee in size, and ee be Cie scenes upon ch wiehipe the 
irregularity taking large depressions or of fine granu- 
lations. The capsule strips with difficulty, portions of the iy 
a 
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substance remaining attached. On section the kidney 

to be firmer than normal, and is of light color, often 

(fatty) in hue. The cortex may be nearly the normal thickness, 
or may be considerably Peay The small blood-vessels of the 
substance of the organ may) be patulous and evidently sclerotic. 

Microscopically the epithelium of the tubules is granular, fatty, 
or atrophic, and the cells are found detached in great numbers and 
occupying the lumen of the tubules. The tubules themselves may 
be compressed by surrounding interstitial ove , or may be 
distended even to the formation of cystic dilatations. ‘The capsule 
of Bowman is greatly thickened, and the Malpighian bodies may 
be much distorted and compressed. 

Primary Chronic Int Nephritis; Red Granu- 
lar Kidney; Arteriosclerotic Nephritis; Gouty Nephri- 
tis.—All of these terms have been applied to a form of inter- 
stitial nephritis probably produced by irritants conveyed ‘h 
the circulation. It occurs in consequence of alcoholism, syphilis, 
gout, chronic plumbism, and chronic cachexias of other ki 
is not rarely associated with diffuse arteriosclerosis. 
amount of interstitial nephritis of this variety is a natural lesion 


of old age. 
Pathologic Anatomy.—The kidney is usually decreased in size, 


‘hronie interstitial nephritis; granular kidney (Orth). 
be very much contracted. Tn other cases 
¢ dimensions is inconsiderable, and the siz 
eased. ‘The surface is irregular, and, on val 
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f the cay ig found to be finely granular or irregularly lobn~ 
lated aN ‘The capsule itself strips with difficulty. Small 


—Chronie interstitial rite : ti of itive tissue around the 
seo elt neem 


cysts may be seen upon the surface, On section the substance is 
firm, and may sometimes be almost cartilaginous in consistence, 


| 
No. 74,—Chronle interstitial nephritis (from a photograph by Dr, Wm. M. Gray), 


‘The cortex is narrow, often being reduced to a quarter or one-sixth 
its normal width ; while the pyramids may be increased in size 
contracted like the cortex, and not rarely show dense white se’ 

tie tissue radiating from the apices. In gouty cases dey 

urates may be observed in the same situation, The color of the 
kidney varies, bat is usually grayish-brown or gray. The blood- 
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vessels in the substance of the are usuall and 
their walls visibly thickened. by SS 
Microscopically, chronic interstitial nephritis is characterized 
by great hyperplasia of the connective tissue surrounding the Mal- 
pighian bodies and the convoluted tubules, and by hyperplasia of 
the walls of the blood-vessels Be. 273). The overgrowth of 
connective tissue may be irregular in its distribution, and may 
vary greatly in amount. In beginning eases there is only moder- 
ate thickening of the capsules of Bowman and of the intertubular 
tissues and walls of the blood-vessels. In the most pronounced 


armel 
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sometimes develop. These have been explained by the assump- 
tion that urea is excreted through the ‘intestinal mucous 
membrane, and undergoes ammoniacal mposition within the 
digestive tract. The ammonia formed by this decomposition is 
su to be the immediate cause of the gastro-intestinal dis- 
turl . 

The urine in nephritis is of the greatest interest. In acute 
cases, and sometimes in chronic forms it suffers notable change of 
apy mans admixture of pec: Tn ee the color 
and physi rties are toa large extent dependent upon its 
eet vs As areale) the wantity of urine Ia Gaoreesers Tbe 
nit ous elimination is of particular interest. In acute cases, in 
which the quantity of urine is greatly deficient, there is undoubt- 
edly an insufficient exeretion of nitrogen from the urine ; subse- 
quently the nitrogenous element may be excreted in increased 
quantities, In acute nephritis without marked diminution in the 
quasi of urine, the nitrogenous elimination may remain satis- 

tory. In chronic nephritis the elimination of nitrogen in the 
urine may be reduced, both in the parenchymatous and interstitial 
forms of nephritis. The amount of urea is very commonly de- 
creased ; in part this may be compensated for by increased elimi- 
nation through the skin and intestines. Nitrogen retention is 
not invariable, and from time to time periods of increased elimi- 
nation may occur, The uric acid is usually decreased in quantity, 
but may be entirely normal in any form of nephritis, and may in 
some instances be temporarily increased. Ammonia is present in 
normal quantities. During uremia it may be increased. Xanthin 
may be present in inereased quantities, and creatinin is reduced in 
quantity. 

‘The urine in nephritis presents two striking peculiarities: the 
presence of albumin, discoverable by hernia examination, and 

presence of tube-casts, Albuminuria is an almost constant 
symptom, though occasionally, in chronic interstitial nephritis, the 
amount may be so small that it is not detected hy the eruder tests. 
The more delicate methods will probably detect albumin in every 
case. Seram-albumin is the more important form, but globulin 
ocenrs in small amounts in every case, In hemorrhagic forms of 
neate or chronic nephritis and in cases complicated by amyloid 
degeneration globulin may be found in considerable quantity. 

The tubs-casts met with in nephritis are casts formed within 
the convoluted tubules, or more rarely in other parts, and are com- 
[ee of albuminoid substances and possibly sometimes of fibrin. 

ey are formed partly of materials which have accumalated in 
the tubules by exudation, partly of the granular detritus of the 

nerated epithelium, or of red and white blood-corpuscles. 

e distinguish a number of varieties, viz., hyaline, cellular, 
acyseatiions granular casts and cylindroids, 
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Hyaline casts ave clear, rounded bodies having a diameter of 


from 0.01 


to 0.03 mm. and a variable | WV ‘imes 


Kier 


he most frequent form is that in which the 

i ith epithelial 

The 

ai or ales ms be but a few cells 

‘orm is found especially in acute parenchy- 

is. Leucoeytic casts are Dodi of the Coulee com- 
of leukocytes. They are found hy in 
phritis. Occasionally leukocytes are upon 
. Blood -vaeiey Sots erelcue 

ent formed by disin cor 
hemorrhagic 


bserved in acute and chronie 


‘Moulds of the tubules, com 1 of 
irae a 


of lime, are sometimes observed 
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tis, when there is a tendency to the deposition of the crystals 
named (Fig. 277). Similar formations may be met with in the 
urine of the new-born itependeaiiy ot nephritis (see pee 589). 

Granular casts may be light or dark, according to the amount 


VW 


Fig. 277.—Tube-casts, composed of uricactd Fig. 278.—Granular and fate; and 
orpatale Five cosapound pracy calle 


and character of the granular material. They are composed of 
substances derived from broken-down epithelial cells, and are 
especially common in chronic nephritis, though they may occur in 


Fig. 79.—Cylindroids: a and d, cast-lke forms; ¢, filamentous forms, 


ite acute cases. Sometimes, instead of aunt matter, the 


bris of the epithelial cells occurs as oil-drops, and the term 
fay caste is appropriately applied (Fig. 278). The diameter and 

ngth of granular casts vary considerably. As a rule, the diam- 
eter is about the same as that of the hyaline casts, but the length 
is rarely as great. 
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lin 
cee Sometimes they a 


or flat, and occurring singly or in twisted bunches. 

cases they may be quite similar to hyaline casts, distii 
guished by a long, tapering end or tail (Fig. 279), lindroids 
occur in conditions of renal irritation not sufficient to constitute 
nephritis, as well as in cases of genuine nephritis. They are also 
supposed to be produced in the tubular pan of other parts of the 
genito-urinary tract, as in the glands of Cowper. 

Other Constituents of the Urine—V arious cellular constituents 
are found in nephritis. In acute and in chronic i 
nephritis white and red blood-corpuscles are frequent; 2 
and epithelial cells are more or less abundant in forms of 
parenchymatous nephritis. In the acuter varieties swollen and 
granular rounded cells are observed ; in the more chronic 
particularly when fatty degeneration is pronounced, epit! 
cells or leukocytes densely filled with dark granular or globular 
fat are cron The term compound granule-cell has been 
applied to these cells. 


Results of Nephritis.—Nephritis leads to notable changes 
in the entire organism, and particularly in the vascular system. 

Cardiac Changes.—In acute nephritis there may be associated 
acute Reaeewbre or inflammatory lesions of the heart-muscle, and 


cardiac dilatation may occur. These, however, are usually results 
of the infectious or toxic cause underlying the nephritis, rather 
than results of the nephritis itself. When perenchyai nephri- 
tis becomes subacute or chronic, hypertrophy of the heart (notably 
of the left ventricle) takes se and this reaches extreme propor- 
tions in chronic interstitial nephritis. The cause of the hyper- 
he heart has occasioned much controversy. It seems 

i over-stimu- 


ing of the walls of the renal vessels is of 
the theory that the cardiac hype: is 


tors in the production of cardiac Tynes 


he arteries are frequently sclerotic in eases 
Tn part this is due to the direct action of 
per metabolism occurring i sf 
nel 
lesions of the serous membranes, and to a 
e mucous membranes, sometimes occur in Bright's 
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disease. Acute endocarditis, acute pericarditis, and pleurisy are 
the most frequent conditions. Of the inflammatory conditions of 
the mucous membranes tonsillitis and pharyngitis are not infre~ 
quent. Enteritis, even of ulcerative type, may occur, especially 
in chronic nephritis. This, in part, seems to result from vicarious 
excretion of irritant matters the intestinal mucosa. 

Edema, or dropsy, is a nent manifestation of nephritis. It 
is most frequent in the parenchymatous forms, particularly in such 
as occasion changes in the glomeruli and other vascular portions 
of the kidney. ¢ important etiologic factor is doubtless disease 
of the blood-vessels, In chronic interstitial nephritis dropsy is 
rarely observed until the late stages, when manifest arterial dis- 
ease and failing circulation from cardiac weakness have super- 
vened. The edema usually begins in the loose subcutaneous tissues 
of the eyelids and hands, but extends to all parts of the body, 
causing anasarea. Internal edema, and especially edema of tl 
Jungs, may be met with. 

Uremia is the name applied to certain clinical manifestations 
probably caused by the retention of toxic substances in the blood 
which ordinarily are exereted with the urine. The nature of the 
substance or substances in question remains obscure. Neither 
urea, potassium nor ammonium salts, uric acid, nor various other 
‘constituents of the urine alone produce uremic manifestations ; 
though the injection into animals of some of these may cause toxic 
symptoms, such as convulsions or coma, It may be that uremia is 
caused by the conjoined action of a number of such toxic bodies, 
but it is not poipcaiae that the poisons are substances as yet un~ 
discovered. The theory that uremia is due to edema or anemia 
of the brain may be definitely abandoned. 


ATROPHY AND HYPERTROPHY. 


Atrophy of the kidney may be nital (hypoplasia), or may 
oceur in old age (senile atrophy). In the latter case the kidney is 
small, hard, and usually darker in color than normal, ‘The irreg- 
ular atrophy of the parenchyma leads to irregularities upon the sur- 
free of the . The capsule may be thickened, and not rarely 
the perirenal fat is abundant, and considerable fatty deposit occurs 
heneath the mucous membrane of the pelvis. 

Microscopically the renal cells are small in size, somewhat 
dark, and lar. They may disappear entirely from the 
tubules in ) , and the intertubular tissue and the basement- 
membrane are correspondingly thickened, The Malpighian bodies 
may be converted into contracted fibrous areas. In some cases 
the interstitial processes become so pronounced that the changes 
in the kidney become those of interstitial nephritis. These cases 
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are particularly met with in persons of advanced years haying 
arteriosclerosis (see Chronic Interstitial Nephritis). 
Hypertrophy may affect one kidney when its fellow is con- 
nitally wanting, has become diseased, or has been removed. 
nder these circumstances the remaining or healthy organ some- 
tithes undergoes considerable hypertrophy. The appearance is 
that of a much enlarged but otherwise normal kidney. 
Microscopically there may be simply increase of the size of the 
tubules, or in eases in which the compensatory hypertrophy has 
begun before the completion of development there may be actual 
increase in the number of tubules and Malpighian bodies. 


DEGENERATIONS. 


Parenchymatous degeneration, or cloudy swelling, 
occurs in the kidneys in consequence of the action of various 
poisons, infectious or chemical, It is met with in practically all 
cases of diphtheria, scarlet fever, and cholera, and less commonly 
in many thee infectious diseases. Among the poisons the various 

renchyma-poisons (g. v., Part D are all capable of attacking the 

idney and producing cloudy swelling, In case of either toxic or 
infectious degenerations, however, the process is prone to become 
more serious, and to terminate in acute parenchymatous nephritis. 
No sharp dividing-line ean be drawn between the two conditions. 

‘The kidney is somewhat increased in size, is softer than nor 
mal, and on section the cortex is yellowish or of light-grayish 
color (Fig. 280). The Malpighian bodies may be prominent as 





Fro. 250.—Parenehymatous degeneration of the kidney, from m case of cholera (modited 
from Kast and Rumpel). 


red spots lying in the light-colored renal tissue. The ids 
are often congested, and contrast strongly with the cortical sab- 
stance. 

Microscopically, fine granulation of the cells of the convoluted 





| 
| 
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or other tubules is the striking feature. The nuclei of the cells 
are obscured, and at times all of the cells of the tubule ly 
become fused. Exudative changes and hyperplasia of inter- 
stitial tissues are wanting in a purely degenerative condition. Fre- 
quently the kidney is restored to the normal condition, but, on 
the other hand, acute Bright’s disease or fatty degeneration may 
ensue. 

Fatty Degeneration.—This oecurs in consequence of the 
last-described condition, or independently in uence of gen- 
ermal anemia and systemic disorders, as in progressive icious 
anemia and tuberculosis, Fatty degeneration of the kidney fre- 
quently occurs in the course of p ney, when it is due to dis- 
turbance of the circulation in the kidneys or possibly to obstruc~ 
tion of the ureters. In these cases the process usually advances 
to the condition of diffuse nephritis. 

In pure fatty degeneration the kidney is about the normal size, 
or often smaller than normal; is soft; and on section the cortex 
has about the normal width, The color is uniformly yellowish or 
mottled, certain areas being yellowish in color and others normal 
or perhaps hyperemic. ‘Usaally the surface of the kidney is 


smooth, but sometimes localized spots of degeneration may become 
depressed and give rise to irregularities. 
Microseo| are the epithelial cells are granular, or filled with 
. 281 


oil-drops (( ). Not rarely the cells are loosened and lie 


Yoo, 24.—Fatty degeneration of the epithelium of the tubules: stained with ommfe acid 
‘(Simmonds 


free within the lumen of the tubules. The basement-membrane 
and interstitial tissues may be somewhat thickened, either appar- 
ently or actually. 
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Fatty infiltration is an unimportant condition. In the 
atrophic kidney of old age and in the contracted ki of 
chronic nephritis fatty infiltration of the areolar tissue beneath the 
mucosa of the pelvis is frequently observed. Fatty infiltration of 
the epithelial cells may occur under normal conditions, or in eases 
in which the blood is surcharged with fat (lipemia) and in whieh 
the kidneys are ey engaged in its exeretion. Fatty infiltra~ 
tion of the perirenal cellular tissues occurs in general obesity, and 
sometimes as a localized affection in cases of advanced renal dis- 
ease, particularly atrophy. 

Calcification may occur in diseased areas of the kid as 
in sclerotic Malpighian bodies, in old infarets and the like. 
sionally calcification oceurs in the epithelial cells themselves, 

icularly in such as haye undergone necrosis. 

Glycogenic infiltration of the kidneys occurs in diabetes. 
Tt affects the epithelial cells, particularly those in the ions of 
the organ lying between the medulla and the cortex. The kidney 
is usually increased in size, the cortex broader than normal 
the consistency increased. The substance may be Dates colored 
and of homogeneous appearance. Microscopically the epithelial 
cells, particularly those of the tubes of Henle, are found to be 
alt in character, the normal granular condition of the 
plasm having disappeared, The glycogenic nature of the infil- 
trating substance is recognized by the dark-brown color obtained 
by staining fresh sections with iodin, 

Amyloid ration occurs in the kidneys under the same 


'yloid degener: 
conditions as in the liver and epee It is most frequent in cases 


of chronic tuberculosis of the ings, and occurs in eases of long- 
standing suppuration connected with bone, in syphilis, and as a 
result of other cachexias. The kidney is enlarged, sometimes to 
twi jormal bulk, is harder than normal, and on section the 
is found light grayish in color. It may be uniformly 
or, on the other hand, it may be mottled, gray- 

- with portions of yellow color, the latter bei 
jon. id deg: ion begins in the 
ularly those of the sab ey tofts, and 
ues of the organ, but does not involve 


the glomeroli may present spots of hyaline or 
nce in which the pase completely 
glomerulus may be 
} (Fig. 282). 
simultaneously di 
a The 





DISEASES OP THE URINARY ORGANS. 589 


associated with amyloid degeneration, and the latter process may 
occur in kidneys primarily the seat of nephritis, "the urine in 
amyloid disease is albuminous and scanty; the proportion of 
peters is excessive. Not rarely it contains hyaline 
casts which respond more or less distinctly to the color-tests for 








Fig, 282.—Contracted and amyloid kidney (from a photograph by Dr. Win. M. Gray). 


amyloid substance, but these are not diagnostic, and it is doubtful 
whether they are in reality composed of amyloid material. 


CONCRETIONS IN THE URINIFEROUS TUBULES. 


Various calcareous concretions, or “ infarcts,” occur in the uri- 
niferous tubules, particularly in the large collecting tubules near 
their termination at the apex of the pyramids. Collections of 
urates, particularly urate of ammonium, are frequently seen in 
the form of radiating lines of light-grayish, yellowish, or reddish 
color, marking the pyramids near the apices in new-born infants. 
These consist of erystelline coneretions alling the large uriniferous 
tubules, and have been considered as a valuable medicolegal indi- 
eation that the infant had breathed. They are not, however, suf- 
ficient proof. Sometimes the concretions are passed with the urine, 
and are discovered as large casts of conglomerated erystals. Less 
frequently other forms of crystals are met with in the infarets of 
the new-born. Similar concretions occur in gouty individuals, par- 
ticularly in aged persons, and calcium salts may be deposited when 
the blood is surcharged with them in consequence of diseases of 
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the bones. Triple phosphates may be found as a consequence of 
obstruction of ae, cea tion of Pei 
Coneretions composed of bilirubin may 
jaundice, and particularly in the jaundice of the 
composed of hemoglobin may be seen in cases of hemo-~ 
globinuria due to infections and toxie eanses. 


INFECTIOUS DISEASES. 


Tuberculosis.—Tubereulosis may occur in the kidney in the 
form of minute, grayish-white miliary tubercles as part of a 
general hematogencous tuberculosis, A second form, which is 
also hema ic, is known as chronic local tuberculosis, Tn this 
form the substance of the kidney near the cortex, or sometimes 
that adjacent to the pelvis, is occupied by masses of cheesy tuber- 
culous tissue, and there may be secondary miliary tuberculosis 
near by. Softening is prone to occur, and the tuberculous focus 
may discharge into the pelvis of the kidney, leaving a necrotic 
cavity, The entire organ may be transformed in this manner, 
Tuberculosis of the kidney may also result from ascending infec- 
tion, being secondary to tuberculosis of the seminal vesicles of the 
bladder, of the ureters, and of the pelvis of the kidney. The pro- 
cess first involves the discharging tubules at the apices of the 
pyramids and spreads outward toward the cortex. Cheesy foci are 


formed, which may soften and discharge into the ber in the 
tis 


case of chronic local tuberculosis of the kidney, ifficult to 
determine whether tuberculosis of the kidneys is more 

the result of urogenital tuberculosis primarily affecting the parts 
below, or the cause of the latter. Primary affection of the kid- 
ney is certainly more common than many haye been disposed to 
admit. 

Syphilis.—In the earlier stages of syphilis there may possibl 
be acute nephritis similar to that of other fhreth lene 
ilis of long duration may lead to amyloid degeneration of the kid- 

interstitial nephritis, In the latter ease con- 

tissue leading to marked lobulation are rather 

in ‘ilitie gummata are rare, but have been met 
with, and in their healing lead to marked sear-formation. 


TUMORS. 
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Congenital Adenoma,—Under the name of strume aberrata 
suprarenalis has been described a form of tumor of the kidney 
which results from splitting off of a remnant of the suprarenal 
capsule and its incorporation in the kidney, where it subsequently 
grows. ‘The tumor presents the appearance of a small lipomatous 
growth beneath the capsule of the kidney, or, more rarely, it may 
attain considerable size. Histologically it consists of epithelial 
cells arranged in tubules similar to those of the cortical portion 
of the suprarenal capsule, These undergo considerable  fiti 
infiltration, and almost the entire tamor may be fatty. Occasion- 
ally active proliferative changes oceur in the epithelium, and a 
malignant character is assumed. 

Sarcoma of the kidney is the most frequent malignant tumor, 
Tt may occur congenitally, or in later life. The size and general 
appearance vary considerably, but for the most part the structure 
is soft and grayish or sometimes quite red. Extravasations of 
blood or hemorrhages into the tumor are not uncommon. There 
may be a distinct capsule, or the growth may be an infiltrating 
one, Cystic softening is not infrequent. 

Microscopically the appearance varies considerably, and the 
growth may be composed of round cells, spindle cells, or cells of 
various shapes. Not rarely a certain number of striped muscle- 
fibers are found, and to such growths the term rhabdomyosarcoma 
has been applied. In other cases there may be embedded in the 
sarcomatous tissue glandular acini composed of cylindrical or i 
ular epithelium, and to such the name adenosareoma is panicanle 











Fi0, 28—Adenosareoma of the kidney (modified from Kast and Iuspel). 


(Fig. 283). Occasionally myxomatous tissue, smooth muscle-fibers, 
or even islets of cartilage are found. The multiform character of 
sarcoma of the kidney suggests an embryonal origin, and it is not 
unlikely that inclusions of the primitive Wolffian body are the 
starting-point of the disease 

Adenoma of the kidney is rire. It originates in the convo- 
luted tubules, and presents itself in the form of more or less 








tt 
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nodular masses. Microscopically the appearance is that of a 
tubular adenoma. Proliferative changes occasionally affect the 
uriniferous tubules in interstitial nephritis, and give rise to small 
areas of adenomatous appearance. In such cases, however, the 
appearances are not those of a tumor in the strict sense. 

Papilliferous cystic adenoma is sometimes observed. It 
occasions tumors of small or large size with fibrous capsules and 
cystic excavations in which the lining epithelium is elevated in 
a papillomatous manner, 

Carcinoma is a rare primary tumor of the kidney, and occurs 
in persons of advanced years. ‘The growth begins in the cortical 
substance or in the medulla, and presents itself as a soft white or, 
in case of hemorrhage into it, red tumor, F 

Microscopically it is found to be a glandular carcinoma pre- 
senting acini composed of epithelial cells of various shapes. 
Metastasis is rare. 

Secondary Tumors.—Among the secondary tumors of the 
kidney are both sarcoma and carcinoma, 

In the same group may be included the /ymphomatous injiltra- 


lly the interstitial form, eystie 


and Malpighian bodies are observed. 


rounded bodies lying immedi: 
mare found pepe 
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or colloid material, the result of degeneration of the epithelial lining 
of the eyst. Sometimes very large eysts of this character are met 
with in cases of nephritis, or even in cihaeee healthy kidneys (Fig. 
285). Cysts observed in kidneys which show no other disease 





Yeo. 6.—Large retentlon-apat of ki Gney (from egrets in the Museum of the Phila- 
i& Hospital). 


are probably due to undiscovered obstructions of the uriniferous 
tubules, 

Congenital cystic kidneys are of striking ¢ appearance. Usually 
both kidneys are affected, and are transformed into masses com- 
posed of innumeruble cysts varying in size from microscopic points 
to cavities as large as a walnut (Fig. 286). On section the cysts 
are found to be filled with clear urinous liquid, or with colloid 
material, and between them is a stroma of more or less firm 

38 
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fibrous tissue. The pelvis of the kidney is usually preserved. 
‘These cysts are formed by dilatation of the uriniferous tubules 
and Malpighian bodies, probably as the result of some fetal disease 


yy] 








Fro. 286,—Congonital cystic kidney (Specimen 2316, Museum N. ¥. Hosp.) 


which causes obstruction of the tubules at their outlet at the apex 
of the pyramids, or in consequence of faulty union between the upper 
and the lower segments of the uriniferous tubules in the develop- 
ment of the organ. Similar cystic degeneration, with enlangement 
of one or both kidneys, may occur in later life. Finally, cystic 
adenoma may again be alluded to. 








PARASITES. 


Bacteria occur in the kidney in various affections: thus 
pneumococci, typhoid bacilli, the bacilli of glanders and anthrax, 
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have been repeatedly demonstrated. In pyelonephritis the Bacil~ 
lus coli communis f probably the scare dualigi agent. 
Streptococci erak in a menblis of septic bee 
in primary infections nephritis of cryptogenic origin. 

ria le occasionally found in the pear tubules without 
gross lesions of the kidney, and are probably excreted with the 
urine, 

Streptococci occur in the urine in the nephritis of septic eon- 
ditions, and in primary infections nephritis of eryptogenic origin. 
Various other bacteria may be met with in the urine (see 
teriuria). 

parasites are occasionally observed, such as echino- 
coceus-cysts, filarie, the eggs of Distoma hematobinm, amebie, 
and infusoria, Round worms and the oxyuris sometimes migrate 
into the bladder or enter through fistulm. 

‘The echinococeus-cyst occurs in the form of hydatids, which 
may perforate into the pelvis of the kidney and discharge with 
the urine, or become inspissated and caleify, The Cysticercus 
cellulose and Pentastomum denticulatum are extremely rare, 
The Filaria sanguinis hominis occurs in the lymphatic spaces and 
in the blood-vessels of the kidney in cases of ‘filariasis with chyl- 
uria, The kidneys in these cases show a waxy appearance on 
section, especially toward the apices of the pyramids, and the 
surface of the kidney may be abnormally lobulated. Microscopi- 
St oe lymphatic spaces about the uriniferous tubules are greatly 


‘The Distoma hematobium occasionally peo pyelitis and 


pyelonephritis, with enlargement of the pelvis of the kidney, 


THE PELVIS OF THE KIDNEY AND URETER. 


CONGENITAL AND ACQUIRED MALFORMATIONS. 


Occasionally the pelvis or ureters, or both, may be absent or 
imperfectly developed. Complete obliteration of the ureter may 
be observed. More frequently there are two pelves or ureters, 
and when this is the case the malformation is, as a rule, bilateral. 

bstructions of the ureter may be due to twists, to con- 
genital atresia, or to other diseases of the ureter, particularly at 
its entrance into the bladder. It may be brought about by the 
lodgement of renal calculi, by tumors of the ureter, or by pressure 
upon it from without. ‘The outflow of the urine may be ol d 
by diseases of the bladder, and particularly by stricture of the 
ureter. 

Dilatation of the ureter results from the conditions just 
named, and may reach considerable dimensions (Fig. 287). When 
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the obstruction is continued the dilatation may affect the pelvis 

of the kidney as well, and eventually the latter may be enor- 
mously selene: ‘The pyramids become 
pe and the subetncog iy 
unde; rogressive atrophy, 80 that 
iddiiep ie converted titi esate egies 
mation filled with clear liquid, partly 
urine secreted in the earlier 
partly transudate formed after the com- 
eset has stopped the renal function. 
'o this condition the term hydronephro- 
sis is applied. 


es ealice and Forming 
Fio. 287.—Dilatation of the agcurate moulds 0! . 
ae el quent forms are those composed 
acid and oxalate of lime, but p 
and carbonate of calcium and triple phosphate 4 
sionally found. Stones composed of cystin 
Uric-acid calculi are composed of the acid i 
present themselves as yellowish, brownish, or 
what irregular formations. Those composed 
are irregular in shape and of brownish or red color, 
‘The results of renal caleuli Gots be trivial or serious. | 
particles of renal sand are frequently passed without # 
Pn nce. Large ealeuli tend to set up inflammation of 
Iney, and may obstruct the outflow of the urine, | 
8). In some cases cancer seems dep 
tation of a retained calculus, 


INFLAMMATION. 
r the pelvis, os vel may result from 
ingested, such as cantharides, turpentine, 
occur in the course of infectious diseases of 
uently it results from the irritation of a 
ling inflammation consequent upon cystitis 
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and ureteritis. The mucous membrane becomes reddened and 
swollen, and not rarely is marked with hemorrhagic ecchymoses. 
‘The surface is covered with more or less desquamated epithelium 
and pus-cells, The inflammation may extend to the substance of 
the kidney ( pyelonephritis). Considerable purulent exudate may 
take place, particularly when there is a calculus partially obstruct- 
ing the ureter. When there is complete obstruction the pelvis may 
become dilated with pus, and the calices or the entire kidney may 
be converted into a large pus-sic ( pyonephrosis). Deposite of tri- 
ple phosphate may in pyelitis, and may occasion incrusta- 
tions upon the mucous surface. . 

Inflammation of the ureter, or ureteritis, may occur 
under the same conditions as pyelitis. The mucous membrane 
of the ureter becomes swollen and reddened, as in eatarrhal in- 
flammations elsewhere, and 
there may be erosions or 
superficial ulcerations, The 
other coats are thickened 
by inflammatory infiltration 
and, in chronic cases, by 
fibrous-tissue overgrowth. 














Fra, 28 —Caloulus tn the pelvis Fro. 2#0-—Tubereulous prelonephritis (modified 
a€ the Kidney and upper pert of from Bollinger). 
the ureter. 


INFECTIOUS DISEASES. 
Tuberculosis of the pelvis of the kidney may occur as a 


miliary tuberculosis, or in the form of caseous nodules or masses. 
The latter may be primary and hematogenous in origin, or may 


a 
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result from ascending infection (Fig. mis In such instanoes 
the mucosa becomes more or less extensively infiltrated, and later 
caseous and ulcerated, The process extends to the calices, and 
subsequently to the pyramids and other parts of the substance of 
the kidneys. The pelvis may contain considerable quantities of 
caseous or puriform matter, and the kidney-substance may be 
extensively involved. The urine contains pus-corpuscles and 
often tubercle bacilli in great numbers, Raberen losis of the 
ureters leads to nodular or diffuse thickening, and commonly to 
more or less obstruction (Fig. 290). 








fn the wi the ureter, with inning hydronephrosis 
nin the Museum of the Pulindetphin Has hai 








Fig. 20).—Tubereulous no 
(from a xpeck 





TUMORS. 


extremely rare. Secondary cancer may affeet 
pelvis in association with the kidney, or the ureters in asso- 
tion with the bladder. Small cystic formations are not uncom- 
monty seen in the mucous membranes of the ureters, and may be 
due to inflammatory obstruction of the erypts, to proliferation 
and softening of the lymphoid follicles, or to parasitic invasion 
( psorospermia). 





Primary cance 












PARASITES. 
Round worms have occasionally been found in the ureters. 
The eggs of Distomum hematobium are frequently deposited in 


the mucous membrane, and occasion inflammation and papillom- 


atous excrescences, 
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THE URINARY BLADDER. 


MALFORMATIONS. 


ital malformations of the bladder are compara- 
tively common. Among the more im t is iy. The 
anterior wall of the abdomen and of the bladder being wanting, 
the mucous membrane, with the openings of the ureters, is ex- 
posed to view. Not uncommonly this condition is associated 
with epispadias, or division of the clitoris. Sometimes the small 
intestine discharges through the exstrophic bladder, the lange in- 
testine being contracted or completely absent. 

Occasionally the urachus remains patulous in consequence of 
atresia of the neck of the bladder or urethra, and the urine is dis- 
charged from the umbilical end. In other cases the urachus is 
closed at either end and the intervening portion is dilated, with 
the formation of a cyst. Again, there may be only partial oblit- 
eration of the urachus, the remaining portion in connection with 
the bladder being patulous and greatly dilated, forming a congenital 
adventitious sac. In one case under my observation this consti- 
tuted a cavity of considerable size, and when filled distended the 
abdomen as far as the umbilicus. Congenital diverticula may 
occur in the anterior wall, and less commonly at the sides of the 

, bladder. Complete absence of the bladder, division into lateral 
Pia by a septum (vesica bipartitis), and other congenital 
el 


fects are rare. 

Acquired Malformations,— Dilatation of the bladder may 
result from congenital or acquired stenosis of its neck, or of the 
urethra; or from paralysis of its walls, in consequence of disease 
of the spinal cord or nerves, The organ may be greatly increased 
in ae ote reaching the umbilicus. When dilatation. is 
acute the walls are greatly thinned, but when it has been gradu- 
ally developed compensatory hypertrophy of the muscularis and 
of the submucous fibrous tissues leads to thickening of the walls. 
In these cases the mucous surface presents a ribbed appearance, 
fibrous-tissue bands standing out prominently and the mucosa 
being pouched between the bands. Diverticula of considerable 
size may form in this way, and the walls of the bladder sometimes 
present « considerable number of pouches. 


CHANGES OF POSITION, 


The position of the bladder, or of portions of it, is sometimes 
sterile ‘Thus it payee into a hernia, or a part of the wall 


of the bladder may pro! Pe with the wall of the vagina, forming 
vaginal eystocele, The tter is due to the traction of the pro- 
lapsing uterus, or to repeated overdistention of the bladder, with 
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weakness of the anterior vaginal wall. Complete inversion of 
the bladder through the urethra is occasionally observed in 
women. 


RUPTURE. 


Rupture of the bladder may be due to traumatism, and partieu- 
larly to perforation by fractured pelvic bones, Rupture from 
overdistention is rare. “ Occasionally it may result from abdominal 
compression when the bladder is distended with urine, and ulcen- 
tive processes beginning in the mucous membrane may perforate 
the wall, or phlegmonous inflammations or degenerating new- 
growths surrounding the bladder may lead to perforation, In 
women perforations are frequently established between the blad- 
der and eens in consequence of pressure of the fetal head or of 
forceps, and vesicovaginal fistula results. Perforation into the 

ritoneal cavity is usually followed by fatal acute peritonitis, 

upture into the tissues below the peritoneal reflections gives 
rise to widespread infiltration of urine and phlegmonous or gan- 
grenous inflammation. 


CIRCULATORY DISTURBANCES. 
mia may result from irritant poisons, such as 


, or may occur in persons suffering from paraplegia, in 
ances of innervation, 

occurs when there is pressure upon the 

thrombosis of that vein, ‘The mucous mem- 

often marked with punctate hem- 

ity of the veins at the neck of the 


hemorrhage, a8 may also papil- 
with 

‘o the formation of dense elots 

he quantity is small the blood is 
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ally mild. More intense forms occur from extension of inflamma- 
tion to the bladder in cases of urethritis, or when septic material 
is introduced in catheterization, Retention and decomposition of 
the urine from strictures or prostatic hypertrophy are frequent 
causes of chronic cystitis. 

Cystitis may present itself as a mucopurulent catarrh, acute or 
chronic in course ; as phlegmonons inflammation ; or as a pseudo- 
membranous process. 

Mucopurulent cystitis in the acute stages causes swelling of the 
mucous membrane, with injection of blood-vessels and sometimes 
punctate hemorrhages. The surface, especially at the base, is 
covered with mucopurulent exudate of a tenacious character, in 
which pus-cells cdl desquamated epithelium are abundant. The 
urine tends to undergo ammoniacal fermentation. 

In chronic cases thickening of the submucosa and hypertro- 
phy of the muscularis cause great thickening of the organ, and 
the surface within is usually ribbed from the prominence of the 
fibrous-tissue bands and the pouching of the mucous membrane 
between the bands (Fig. 291). Erosions and ulceration may oc- 


Fi, 21.—Dilated ribbed bladder, 


cur upon the surface, and occasionally perforation of the walls 
takes place. Incrustations of triple te and of other 
common salts frequently cover the surface. 

cystitis results from intense infections, or from the 
retention of urine in paraplegia. ‘Che submucous tissue is consid 
erably swollen and infiltrated, and complete perforation of the 
walls and paracystitis or phlegmonous inflammation of the tissues 
surrounding the bladder may ensue. 
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Pseudomembranous cystitis occurs in certain severe infectious 
diseases, and may present itself in oe form of ca aire 
membrane, or as a sonbinsiiot Le 
Beoss ietetineien oes pmendomenirane are formed 
wil it any inflammatory oe if nervous individuals, in 
the course of or after pneumonia I have seen a cast of the entire 
bladder of this nature. 


INFECTIOUS DISEASES. 


Tubercaloata of the bloider ts usually secpncary tooo 
losis of the kidney, or to that of the prostate, seminal 
mis. Tubercular ulcers independent of tuberculosis 
fn the ceogasutal tae tony conte tn puilials cn eae 


Fic. 292—Tuberealoais of the bladder (Orth). 


tuberculosis, but such cases are rare. The lesions observed in 
tuberculosis of the bladder are ulcerations, for the most part oeen= 
pying the base and surrounding the orifices of the ureters, and 
there may be sianings or clustered tubercles. os small 
nicers, or a single large ulcerated surface may observed 
292). Depa of triple phosphate frequentich form peer 
on the su 

Syphilitic ulcers have been observed in the bladder, but are 


extremely rare. 
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CALCULI AND FOREIGN BODIES. 


The bladder is the commonest seat of urinary caleuli. Th 
may occur in the form of fine particles or gravel, or as stones 
considerable size. Usually there is but one ; sometimes a consid- 
erable number may be present. The shape and general appear- 
ance depend upon the composition of the stone. 

‘The formation of calculi is due to precipitation from the urine 
of its various earthy or other constituents as the result of stagna- 
tion and fermentative change. Foreign bodies often form the 
nuclei of stones, and thus a calculus in the bladder may form 
around broken portions of catheters, hairpins, or other forei; 
bodies inserted into the urethra. Similarly, parasites may be the 
nucleus, and in ordinary cases of stone the mucons or di rated 

ithelial cells constitute the focus about which the deposit occurs. 
There is practically never a simple sediment of saline or earthy 
material, but a combination of the latter with some albuminous 
matrix. Cutarrhal conditions of the bladder, especially when 
combined with stagnation of the urine as the result of hypertrophy 
of the prostate, urethral stricture, and the like, are the most com- 
mon antecedent causes. 

Calculi in the bladder may be composed of uric acid or urates, 
of oxalate of lime, of various phosphates, of carbonate of lime, or 


of certain organic compounds. 

Uric acid and urate calculi are less common in the bladder 
than in the kidney. They result from surcharge of the urine 
with urie acid in lithemie or gouty individuals, and from acid 
decomposition rendering the uric acid and urates insoluble. 'T' 
are yellowish or red in color, rounded, slightly granular or sm 


upon the surface, and, as a rule, quite The caleuli com- 

of urates are usually more irregular and softer, and are 
generally lighter in color. Frequently phosphates are combined 
with them, 

Phosphatie caleuli may be of several kinds; they may be com- 
posed of phosphate of lime, triple phosphate, or mixed phosphates. 
They form the most frequent variety of calculi and coneretions in 

the bladder, and are rally due to alkaline decomposition 
causing a deposit of the simple phosphate of lime or of the 
combination of phosphate of magnesium with ammonium phos- 
phate, known as triple phosphate. These deposits may occur in 
the form of inerustations uj the surface of the bladder in 
various diseases, or in the fe of irregular, soft, and more or 
less white calculi, 

Oxalate of lime occasions rounded, hard calculi, of brownish 
color and of irregular, granular surface, from which they derive 
the name mulberry calewli, ‘They occur in conditions similar to 
those causing uric-acid stones, 
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Caleuli composed of carbonate of calcium, sulphate of calcium, 
eystin, xanthin, and indigo are Sree bree 

Results of Urinary Calculi.—While cystitis and retention 
of urine frequently cause stone, the latter is prone to occasion in- 
creased irritation and inflammation, and may cause serious obstruc- 
tion to the outflow of urine, and thus retention in the bladder, 
Ulceration we take place, and perforation of the bladder-walls 
may ensue. Hypertrophy of the walls occurs when the stone only 
partially obstructs the outflow, and under the same conditions the 
ureters may become distended und hydronephrosis may occur, 


lies in a pouched dilatation of the wall of 
having been formed in that situation in 
the urine, or from having caused a 
he walls at a certain point, 
ne has been observed in such cases, 


ae TUMORS. 
itgrowths from the mucosa may be observed in 





lcm. 
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or as apparently causeless tumors. The papilloma presents itself 
as a somewhat cauliflower-like elevation affecting the base, and 
sometimes considerable portions of the mucosa, and has a whitish 
or grayish color, It is usually vascular, and therefore frequently 
occasions hemorrh 

Microscopically it is cony of a delicate connective-tissue 
stroma containing large, thin-walled blood-vessels, and covered 
with cylindrical epithe! acs, 293). Occasionally papillomata 
become transformed into malignant epitheliomatous growths, 

Carcinoma is a rare form of primary tumor. It occurs as a 
somewhat papillomatous thickening of the mucosa, or asa more 
cnadeatie: infiltration of the wall of the bladder (Fig. 294), 





Fig, 204.—A, epithetlomatous tumor; #, wart-like growths; G villous growths (Clado). 


Microscopically it is composed of large polymorphous epithelial 

cells infiltrating the walls more or less iaayaiel irregularly, or 

arranged in acini or alveolar formations. 

of the bladder may result from ex- 

tension of prostatic or uterine cancer. Very rarely the bladder is 
involved by metastasis, 

, fibro-adenoma, myoma, and myxoma are occa- 
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sionally observed, and cysts may be formed by closure of p, he 
diverticuli or by distention of the patulous urachus. of 
obscure origin are sometimes met with; dermoid cysts are rare. 
Sarcoma is very rare. 


ABNORMAL CONDITIONS OF THE URINE. 


Quantity.—The normal quantity in the adult is from 1500 to 
2000 ce. Conditions which check the perspiration or action of 
the bowels increase the amount of urine; excessive sweating and 
diarrhea have the reverse effect. In the latter case the excretion 
ar Paeypiet syeatl omega ay otery: may ocour in acute 
nephritis, or chronic ritis with uremia, in extreme anemia, 
ma in acute or chronic obstructive conditions in the . 
tinal tract interfering with absorption of water. 

anuria is reflex, resulting from obstruction of the urinary passages 
by calculi. The quantity of urine is increased ( ) in cases 
of excessive consumption of water, and habit in diabetes 
meGpeciic Gravity.-—Norwally the epecii graiey te 1016 

— ly the specific gravity is 1015 to 

1020. It becomes increased when the amount of urine is de- 


creased, and vice versd. The specific gravity is especial ne 


diabetes mellitus, despite the polyuria, sometimes 

or 1050. It is low Goa ae of chronic nephritis, in 
insipidus or simple polyuria, and in anemia hysteria, or 
nervous diseases. 

Color.—The normal amber color is due to the presence of 
various pigments, especially urobilin and urcerythrin. ‘These are 
porns bhp or pee m 

n hologic cor ns other pigments, such as hematepor- 
Pye patkelneta urobil anit ve are met with. Indi 
18 present in the w i 
sometimes be 


tes, acetates, ete.), may oceasion an f 

fi lead to the opposite result. 
composition of | lly causes an intense alkaline n 
by conversion: 0 in. Occasionally the 
tion of the uri h red and blue I 
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Mana a) such = chorea, cerebrospinal fever, whooping- 
cough, and epilepsy, and is not uncommon in persons 
indulging in Steet diet. Sometimes it results froin the effects 
of poisons, such as morphin, chloroform, or carbonic oxid ; but 
in some of these cases the reactions of glucose are simulated 
by other and quite different reducing-substances present in the 
urine. Permanent and decided glycosuria is characteristic of dia- 
betes mellitus mala pe a 
vulosuria, the presence o it-sugar, lactosuria, that 
of milk-sugar, and dextrinuria, that of dextrin in the urine, 
 Cnotaria is the same indioating the f bil 
is the name indicati resence of bili: i 
ments and acids in the urine. Tt sah frequently cerned 
in cases of jaundice due bade ro disease, but may occur in 
so-called hematogenous jaundice, the formation of the pigment in 
some of the latter cases probably taking place in the kidneys them- 
selves. ‘The urine presents a dark color, varying from brownish 
to greenish. Oxidizing substances, such as fuming nitric acid, 
produce a play of colors. 
Microscopically the cellular constituents of the urine are found 
stained, and granular concretions of bilirubin or rhombic crystals 
may be observed. Hyaline casts, more or less deeply stained by 


iy 
the pigment, are frequently seen. 

Grobitiauria | robilin occurs in the normal urine mainly as 
a chromogen, or is converted into urobilin on the addition of acid. 
Sometimes, urobilin is present in large quantities in the fresh urine. 
This has been particularly observed in fevers, in jaundice, and in 
certain anemic diseases, especially in pernicious anemia. 

Indicanuria.—Indigo-blue occurs in the urine as a chromo- 

n which gives rise to the formation of indigo on decomposition, 
Bhis indican, or indoxyl sulphate, is a duct of indol derived 
from the intestine, and an excess of indican in the urine is sig- 
nificant of intestinal decomposition. 

Other forms of the ether-sulphuric acid series occur in the 
urine, but are less significant. 

occurs to a slight extent in health, but more par- 
tienlarly in conditions of inanition, in gastro-intestinal disturbances, 
and in fever. It is especially significant in diabetes mellitus, and 
may become very pronounced toward the latter end of this affec- 
tion, 

Diaceturia, or the condition in which diacetic acid appears in 
the urine, is also met with in fevers and inanition, but particularly 
in diabetes. 
ae Lipaciduria refers to the presence of fatty acids in the urine, 

t has 

Hy 


no special significance. 
drotitiontiria refers to the presence of sulphuretted hydro- 
gen in the urine. This is noted occasionally in autointoxications, 
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or as the result of fermentative el in the urine. The urine 


may have a foamy appearance, to which the term is 
sometimes applied. Other gases may be present, but only in 
small satiny and rarely, 

Mi is a term applied to the dark discoloration of the 
urine occasionally seen in persons suffering from pigmented tumors. 
It. also occurs in phthisis and other wasting diseases. As a rule, the 
urine becomes darker after addition of oxidizing s but it 
may be quite dark when passed. It contains iron and sulphur, 

Albuminuria.—Minute traces of serum-albumin pevbebiy 
oceur in the normal urine. ‘The term albuminuria, however, 
applied to cases in which albumin is readily Gaeta Tt may be 
accidental—that is, dependent upon the admixture of albuminous 
substances from the mucous membrane lining the urinary passages, 
—or essentially renal in character. In the former instances the 
presence of abundant blood or pus-cells indicates the nature of the 
case. True renal albuminuria consists of the excretion with the 
urine of serum-albumin and serum-globulin, the former being con- 
siderably more abundant than the latter, Pure serumuria is ex- 
tremely rare, and pure globulinuria iperhips even more £0. 

Albuminuria is more frequently the product of actual renal die 
ease or nephritis, and is then due to the disease of the epithelium 
of the glomeruli and tubules. A certain amount of albumin occurs 
in degenerative or congested conditions of the kidneys ; in various 
general diseases affecting the blood and without manifest disease 
of the kidney, such as anemias, diabetes, and the like ; in certain 
nervous affections probably influencing the circulation ; and in dis- 
orders of the a eative ee ee er 

At times al inuria is periodic or cyclic, this periodicity 
depending upon general conditions, such as diet, re, and exer- 
cise, w! ich im ta affect the blood or renal pifees es Consid- 


nounts of albumin in the urine are never phrsokamy i 
proportions of globulin occur in amyloid disease of 
osuria. ‘arious albuminous substances derived from 
m-globulin, and not lable 
‘These are hydration-products 
ton, ‘Lrue pepton has never been found in 
occurs in eases in which 


comes 
ic albumosuria). In the third group diseases 
leukemia and various intoxications, 


are 
vosuria). A fourth, or form 
ple observed oP anally 
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Nucleo-albuminuria.—Nucleo-albumin, formerly supposed 
to be mucin, is derived from the protoplasm of the qarhics-eclibe 
lium of the urinary tract, and occurs in the urine in small quantity 
in nearly all persons, and in La antl when there is irritation 
of the lining mucosa, particularly in pyelitis and cystitis. 

Fibrinuria occurs in conditions in which lymph or blood gains 
access to the urinary passages. Fibrinous casts or shreds may be 
passed, or small flocculent particles are observed. Fibrinuria is 
usually associated with hematuria or chyluria, 

Hematuria is a term applied to the presence of blood in the 
urine. This may be accidental from admixture of menstrual 
blood and the like, or may be a pathologic condition, in which the 
blood originates trom the kidneys, ureters, bladder, urethra, or 
other parts of the urinary system, onal) Wacnatatie may result 
from iftense congestion or from hemorrhagic nephritis. Trauma- 
tism, either from without or from calculi in the pelvis, is a fre- 

nent cause. Tumors and specific inflammatory processes are ocea~ 
stonal causes. Sometimes hematuria is due to intense anemia, 
hemorrhagic diseases, or severe intoxications. Hematuria which 
is due to admixture of blood with the urine below the kidney 
results from traumatism, injury by calculi or catheterization, from 
vascular tumors, and occasionally from inflammatory or other dis- 
ense-processes. 

Renal hematuria is distinguished from that originating in the 
bladder by the intimate admixture of urine and blood, and by the 
associated evidences of renal disease—renal epithelium, tube-casts, 
ete, Fragmentation of the red corpuscles is said to indicate renal 
hematuria. In hematuria originating in the bladder larger clots 
may pass, in association with bladder-epithelium and mucin (nu- 
cleo-albumin). In eases of sudden renal hemorrhage large clots, 
peeps forming casts of the pelvis, may be formed and dis- 
a D 

Hemoglobinuria indicates the presence of free hemoglobin 
or of methemoglobin in the urine, without the presence of blood- 
corpuscles. Hemoglobinuria results from causes which lead to 
disorganization of blood and elimination of the coloring-matter 
through the kidneys. It is met with in various infectious dis- 
eases, such as malaria, and in intoxications, as in poisoning with 
potassium chlorate, carbolic acid, arsenic, and other drugs, or with 
tondstools. It occasionally results from snakebite or poisoning by 
other venomous animals, 

Paroxysmal hemoglobinuria is a form of intermittent disease 
éspecially frequent in subtropical countries, The attacks some- 
times seem to be determined by exposure to cold and other ex- 
ternal influences, whilst the predisposition may be dependent 
upon syphilis or other general disorders. The urine presents a 
saeieds or brownish color, and when tested with the spectro- 
39 
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shows the bands indicative of hemoglobin or methemo- 


lobin. 

z Microscopically the hemoglobin may present itself in the form 
of granules or cast-like formations, or sometimes as 
Blood-corpuscles are absent, or at most present in extremely 
small numbers. 

Riper ae amount of aie in the ae in 
eases van iffuse nephritis wi legeneration, in 
certain cases of pyelitis. In other cases lipuria results from dis- 
onlers in which there is excess of fat in the blood {Cpents This 
occurs in cases of excessive consumption of oil or fatty and 
in cases of intoxication, notably by arsenic. Tt is sometimes 
ent in diabetes, phthisis, chronic olism, and Sep and 
ures Injoring the marrow, or serious traumatism of the subcuta- 
neous fatty tissues may cause fat-embolism and lipuria, 

‘The appearance of the urine varies with the amount of fat, 
but, as a rule, there isa solid scum upon the surface, and there 
may be large oil-drops. Occasionally the urine is quite milky 
when recently passed. Microscopically, oil-drops are more or less 
abundant; and fat-crystals may be disco 2 

is the name applied to a milky condition of the 
urine which probably results toch admixture of lymph or chyle. 


‘The urine is light colored, and more or less milky in Surana 
i ematuria 


Often there isa reddish discoloration from associated 
(hematochyluria), The urine contains albumin and sometimes 
Mlieoscopicall drops of varyi cd 
Microscopically, numerous oil-drops of varying size and, usu- 
ally, blood-corpuscles are detected, The most frequent eanse is 
the obstruction of the lymphatic channels and their subsequent 
rupture in the kidney or bladder in consequence of the lodgement 
of the Filaria sanguinis hominis. In these cases the embryos of the 
filarise are usually detected in the urine. Sometimes a chyluria is 
, but the causes are obscure. ? 
juria.—Normally the urine contains no bacteria, In 
‘stitis or other inflammatory diseases, however, and 
when ‘heterization has been practized, bacteria 


tract, 
hoid fever, pneumonia, and 
nisms may be found in the urine, 


kidney, ureters, 
" It is frequently present in clusters, 
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this constituting a marked point of distinction from the smegma~ 


bacillus, which is often found in urine, especially that of women, 
and is easily mistaken for the tubercle-bacillus. Another point 


Fic, 26,—Tubercle bacilli in the urine; from a case of tuberculous cystitis (Jakob), 


of distinction is the greater ease with which the amegma-bacillus, 
stained with carbol-fuchsin, ay be decolorized by alcohol. Posi- 


tive differentiation in doubtful cases is made by injection of the 
urine into guinea-pigs. 


CHEMICAL CHANGES AND SEDIMENTS. 


aie various inorganic and organic Geae af the urine 
may resent in excessive quantities, and may form deposits, or 
ayeat chemical aise may is aeeaey ie 
Uric acid is deposited in the form of yellowish, brownish, or 
reddish crystals of whetstone shape, or as irregular angular forma- 
tions superimposed or clustering together (Fig. 296). The color 
is due to urcerythrin, taken up from the urine, cess of uric 
acid occurs in lithemic and gouty conditions, and the crystals may 
deposit from a highly acid urine, even though there be no excess, 
Oxalate of occurs in the form of highly refracting octa- 
hedral corpuscles, their appearance being likened to that of an 
envelope (Fig. 297). Certain foods rich in oxalates may cause 
excessive excretion, and oxaluria occurs as an independent con- 
dition of obseure nature allied to gout and lithemia. Oxalates 
it from highly acid urine, even though no excess be present. 
This must be distinguished from oxaluria proper. 
Phosphates.—V arious forms of phosphates are found in 
crystalline form in urinary sediments. Basic phosphate of mag- 
nesium and seutral phosphate of lime are found in urine becoming 
alkaline, while the phosphate of ammonium and magnesiam, ot 
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triple phosphate, is met with when alkaline decomposition takes 
lace. It presents itself in different forms, the most characteristic 
ing the large coflin-lid crystals and certain star-shaped forma- 
tions (Fig. 298), ‘Triple phosphate is especially abundant in 
cystitis with alkaline decomposition of the urine rs the bladder. 


Ds 


Fro, 96.—Various forms of urie-acid ‘Fue. 207.—Various forms of erywtals of 
_ “Norgaals. oxalate of caletum. 


Urates.—Urates are deposited from acid urines as a whitish 
or reddish sediment of amorphous character. The reddish color 
sometimes observed is due to admixture of urinary pigment. In 
decomposing urine, of somewhat alkaline reaction, urate of ammo- 
nium is deposited as hedgehog crystals or masses (Fig. 299), 


Fro, 20.—Urate of atamonium orystals, 


r met with, excepting after the inges- 
‘or of certain fruits, Ti iores long; pesaeate 


in groups. 
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enone. and sulphates are rarely observed in urinary 
iments. 

Fat-crystals occur in the form of fine needles, or of aggre- 
gations ej ad in a star-like manner and resembling tyrosin 
groups (Fig. 300). ‘They are found in cases of chronic nephritis, 
pyelitis, and cystitis. 

—This substance usually occurs in the urine in solu- 
tion, or rarely in the form of sheaves composed of fine needles 
arminged in star-like clusters (Fig. 300). 

occurs as small spheres, nm having a somewhat 
radiated structure within. ‘These are most readily discovered 
when the urine has been Say evaporated. 

Leucin and tyrosin are observed in acute yellow atrophy of the 


com 


liver, in phosphorus-poisoning, and occasionally in severe infec- 
tions fevers, 

Cystin occurs in the form of hexagonal plates often supor- 
imposed. They are most frequently associated with eystin calculi 
in the kidney. 

Xanthin is extremely rare, but may be associated with xan- 
err the form of flat, quadrilateral pla 

0) rs in the form of flat, quadrila tes, 
with a neMSeanISi ala at one of the pred (Fig. 301). They 
are met with in old cystitis or pyelitis, but are rare. 

Indigo.—Amorphous particles or crystals of indigo may be 
found in urine containing great excess of indoxyl sulphate. They 
present a characteristic inch color. 

ibin, hemoglobin, methemoglobin, and hema- 
toidin are occasionally seen as brownish granular concretions or 
in a form of rhombic erystals (see Choluria, Hemoglobin- 
arta, 
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THE URETHRA. 
CONGENITAL ABNORMALITIES. 


Absence of the urethra is sometimes met with in association 
with other defects of development. Partial deficiencies and ab- 
normal structure of the urethra are more frequent. Thus in the 
female it may be reduced in length and open in the anterior wall 
of the vagina, and in the male os terminate at the base of the 
scrotum. Obliteration of part i urethra (atresia) may Seow 
in cases of defective soley stig of the corpus Epongiceting aes 
commonly there is obliteration of the meatas. abnormal 
conditions will be considered in connection with defective develop. 
ment of the penis, 


INFLAMMATIONS. 


Inflammation of the urethra, or urethritis, is most fre- 
ently due to a specific micro-organism—the sonavooat of 
Keisser. Some cases, however, are non-specific, resul 
irritation by chemical or mechanical ts with inte 
tion (staphylococci, streptococci, or other organisms). 
ral are caused eines traumatism, as by best 
caused by catheterization, and the like; in other cases ‘i 
Van paste lodged in the urethra and occasion in- 
the urethra in passing. Urethritis, like in- 
3 of other mucous membranes, may occur in various 


he urethra, A form of pecinct ay 
has been observed in a few cases, 
is always due to direct infec 
for description of the organism, see 
of the urethra favor infection ; 
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and at the same time polymorphonuclear leukocytes make their 
pis to the surface between the epithelia! cells. The Lis 
an 


epithelium of the surface-exudate contain gonoeoeei in abun- 


dance, and the organisms are discovered in the cells and to a less 
extent between the cells of the deeper layers of the mucosa (Fig. 
302). The process extends most deeply in those parts of the 


Fro, .—Acute urethritis, showing purulent indltration and gonococe! inthe oells and 
urethra (penile portion) in which the lining epithelium is of the 
. columnar variety. 

Associated Lesions.—In simple cases the disease proceeds no 
further than has been described, but after a period of several 
weeks gradually subsides. Very frequently, however, the inflam- 
mation extends in various directions, and complicating conditions 
arise, Sometimes the infective agents penetrate the membrana 
propria of the small glands (Littré’s glands), or enter the sub- 
mucosa by direct invasion through the interglandular parts of the 
mucosa. Leukoeytie collections in the submucosa or periurethral 
abscesses may result. In these cases the gonococcus alone may be 
the infective cause, or other pyogenic organisms may be associated ; 
sometimes periurethral lesions are caused by staphylococci inde- 

ently of gonococci. Occasionally accumulations of pus in 
m’s glands may simulate periurethral abscesses, In the fe- 
male similar purulent distention of the glands of Bartholin is a 
nent lesion. The inflammation of the urethra is often confined 
to the anterior portion (anterior urethritis), but may extend to the 
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posterior portion (posterior urethritis). In the male, secondary in- 
volvement of the prostate gland te likely to occur with posterior 
urethritis; and, more rarely, the organisms invade the vas deferens 
and find their way to the eae ae causing acute epic 
The bladder is rarely involved, the mucosa aj i 
rable resistance to the infection. In the acute vag~ 
and especially inflammation of the cervix uteri, are com- 
monly associated. Secondary extension to the uterus may ocea- 
sion gonorrheal endometritis; more frequently the uterus is but 
little affected, while the Fallopian tubes suffer intense inflamma- 
tion. Catarrhal or purulent salpingitis, often complicated with 
local peritonitis, is one of the most important of the 
When pus from a gonorrheal urethritis is brought in contact with 
the Sees a severe form of purulent conjunctivitis results. 
Metastatic lesions are not infrequent. Among these, pee 
itix is the most familiar. It usually occurs late in adic 
sometimes after an interval of weeks or months from the onset, 
involves the larger joints (knee, elbow, wrist). Purulent exuda- 
tion and fibrous Sayin may result, A similar lesion is gonor- 
rheal tenosynovitis. etimes the pericardium, endocardium, and 
rdium are involved; and, more rarely, the pleura and the 
membranes of the cord. 
Enlargement of the lymphatic glands of the inguinal (bubo) 
region is frequent; sometimes it terminates in a dia yet 
Chronic urethritis is usually the result of continuation of the 
acute form. It may presentitéelf in the form of a chronic catar- 
rhal process, as a hyperplastic inflammation, or as a productive or 
cicatrizing f 
Tn the catarrhal form of chronic urethritis the lesion is practi- 


sand diffuse sare infest a 
‘izing form is the most important, 
; butis usually localized and leads te 


is most frequent in the membranons 
in the anterior parts. Not rarely there 
in the course of the canal. 
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attack of gonorrhea, to which it owes its origin, hus subsided, 
The lumen of the urethra is encroached upon in limited area or 
for a considerable distance, and on section the stricture is found to 
be hard and resisting. When the lumen of the urethra is ly 
narrowed the outflow of urine is impeded, and hypertrophy of the 
walls of the bladder results. Later, dilatation of the bladder, and 
even of the ureters and pelvis of the kidneys, may result. The 
urethra back of the stricture frequently presents the lesions of 
chronie eatarrhal or dreetpleste urethritis, the obstruction ae | 
to prolong the original inflammation of these . Rupture o 
the urethra and extravasation of urine into the cellular tissues, 
with subsequent necrosis and gangrene, may occur. 

In chronic urethritis there is usually a constant but slight dis- 
charge of mucous exudate (pled. Examination of this may dis- 
cover no gonococci, or only an occasional group. The urine 
contains flocculent shreds (clap-threads), which on microscopic 
examination are found to be granular or homogeneous structures 
resembling cylindroids, and Bo5 covered with pus-cells that have 
adhered to the surface. The amount of discharge may be quite 
copious at times, especially in the hyperplastic and catarrhal forms 

chronic urethritis. 


INJURIES OF THE URETHRA. 


The urethra may be injured by traumatism from without or 
within. Tn cases of falls with injury of the y Pettey the mem- 
y 


branous portion of the urethra may be seriously lacerated, and in 
women injuries sustained during labor may cause immediate 
rupture of the urethra, or may first occasion inflammatory and 
necrotic changes in the anterior wall of the vagina and secondary 
rforation of the urethra. Injuries from within the urethra may 

due to forced attempts at catheterization when some form of 
obstruction opposes the passage of the instrument. “ False 
sages” are thus occasioned, and may result in fistule and extrava- 
sations of urine. Concretions or calculi from the kidney or bladder 
may lodge in the urethra, and may cause immediate perforation or 
primary inflammation, with secondary rupture of the walls. 

Rupture of the urethm causes extravasation of urine into the 
periurethral cellular tissues, If the skin is intact and the urine 
cannot escape, widespread inflammation, necrosis, and gangrene 
are liable to occur. “Tistalous communications may be established 
with the exterior, or, in women, with the vagina, 


INFECTIOUS DISEASES, 
urethritis is the important infectious disease 


Gonorrheal 
of the urethra. For convenience, it’ has been described under 
Inflammations. 
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Tuberculosis of the vesical end of the urethra may be asso- 
ciated with tuberculosis of the bladder, Lupus sometimes in- 
volves the meatus and anterior end of the urethra in cases of lupus 
of the external genitalia of women, Very mirely tuberculosis of 
reper oan is met with in the urethral mucosa, 

Syp! -—The chancre may occur in anterior parts of the 
urethra in either sex. It usually undergoes rapid ulceration, 


TUMORS. 


The urethra of women is more often the seat of tumors than is 
that of men. 
Small 


polypoid tumors are occasionally seen hanging from 
the meatus; they may be of cystic eer like the polyps of 
other mucous membranes. 
: ome is aa ek cancer of the external 
enitalia (vulva, vagina, penis). Primary carcinoma origi- 
seis from Conner gland has been described, and a mau 
of carcinoma of other parts of the urethra have been observed. 
Cysts of the mucous membrane, due to retention of the con- 
tents of the small glands, are occasionally met with, especially in 
the posterior portion of the urethra, The inner lining of the cyst 
a levated in the form of papille covered with squamous epi- 
thelium. 
Sarcoma of the urethra has been described, but is very rare. 


CHAPTER VIII. 
ES OF THE REPRODUCTIVE ORGANS. 


THE UTERUS. 


Anatomy.—The uterus is formed by the 
Miller's ducts, the fusion first oc- 
uteri is developed. The epithelial 


the cerviee! coe 
sween them simple glands; 
are simple erbilen : 
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CONGENITAL ABNORMALITIES. 


Absence of the uterus is very rare. The organ, however, may 
be represented only by a mass of rudimentary tissue. Prontlesie 
of the uterus may be a congenital condition, or may be the result 
of arrested development and the ea ry failure to increase in 
size at the age of functional activity. The term uterus fotalis seu 
infantilis is applied. Stenosis and atresia of the uterus and vagina 
may be the result of disease or maldevelopments, due to partial 
obliteration of Miiller’s ducts. 

Among the more striking malformations of the uterus are those 
which result from incomplete fusion of Miiller’s ducts. In nor- 


Fro. 86.—Uterus bicornis unleollis (Winckel), 


mal development these ducts unite and fuse in the lower portion 
to form the uterus and vagina, but remain separated above, where 
they form Fallopian tubes. Among the anomalous conditions of 
the uterus are werus bicornis, in which the cervical portion of the 


Fig. 3M.—Uterus septus (Cruvetihier). 


uteros is single, or two entirely distinct uterine cornua are present 
(Fig, 303) ; uterus septus, in which the external appearance may 
be that of « single uterus, but on section a septum is discovered, 
which divides the organ into lateral halves (Fig. 304). The term 
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uterus unicornis is used to Cone 

Miiller’s ducts has developed, the other remaining radimen 
Malformations of the vagina may be associated wi 

uterus already named, though this is rarely the case, 

of subdivisions have been distinguished for each of these 

tions, but they are unimportant, 


ALTERATICNS OF POSITION, 


The normal position of the uterus is one of slight anteversion 
with anteflexion ; that is, the fundus lies a little farther to the 
front than the cervix, and there is a slight band or flexure in the 
middle portion. 

Anteflexion is a condition in which there is marked an; 
tion of the uterus, the fundus falling forward, Relaxation of the 
ligaments predisposes to this condition ; and it may be caused by 
the pressure of tumors situated posteriorly, by distention of the 
rectum with gas, by the traction of adhesions and by abnormal 
conditions of the uterus itself, causing a loss of tone in the walls, 
‘The grade of anteflexion varies greatly. Among the effects of 
this condition is interference with the discharge of menstrual 
blood, with consequent accumulation and intense dysmenorrhea, 

Anteversion, or the tilting forward of the uterus without 
abnormal angulation, occurs under similar conditions, but is less 
important. 

of the uterns occurs in cases in which the walls 
of the uterus are abnormally soft and have lost their tone. It 
may be caused by the pressure of tumors or the traction of adhe- 
sions. Sometimes it is due to habitual constipation, causing pressure 
of masses in the rectum upon the lower part of the uterus (cervix); 
retroversion and subsequently retroflexion are produced, ness 
of the vaginal walls and rapture of the perineum may eause this 
or othe rmal patie of the uterus by depriving the organ 

i port fi elow and subjecting it to the unresisted press 

¢ abdominal viscera, The degree of retroflexion varies 
angulation toa complete backward doubling of the 
fundus may undergo considerable from 
ith circulation, and it is not ly enlarged. 

the uterus and rectum are frequent. 

nts of the uterus are rare. 

may be caused by pressure of tumors 
due to the traction of adhesions between: 
umors of the ovary, In sueh eases the 
tretched and the yagina may be similarly 


‘the uterus is a term ied to descent: 
ement. It is possible wo eeg 
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ber of degrees of prolapse, but it is sufficient to s of two only : 
incomplete ont in Thich the os uteri is still Lech the vagina, 
and prolapse, in which it projects through the vulva. 
‘The causes of prolapse of the uterus are numerous. juries to 
the perineal floor and unusual laxity of the vaginal or the 
ligaments of the uterus are very important. ‘Traumatism and ex- 
cessive pressure upon the uterus from the abdomen may cause de- 
scent of the organ, especially if laxity of the ligaments was present 
before. Enlargement of the uterus itself may be the cause of pro- 
lapse, and in any case the organ usually becomes enlarged after 
the prolapse, in consequence of Baye congestion, The cervix is 
generally directed somewhat backward, and the mucous membrane 
Reet presents catarrhal inflammation and contains enlarged 
veins e cavity aig bs filled with Raped Sires peseeeers 
n some instances of apparent complete ¢ fundus 0! 
the uterus may be but litte ¢ displaced, the reat dagen of the os 
uteri in such instances being due to hypertrophic elongation of the 


vaginal porto of the cervix. 
Tn all cases ps prolapse the anterior and posterior walls of the 


Fro, 905,—Complote prolapse of the uterus {Wenrose), 


vagina are displaced downward more or less, and sometimes may 
be completely everted. The anterior vaginal prolapse may draw 
it the posterior wall of the hhladder, and cystocele results. 


wi 
Similarly the posterior vaginal wall may ie down the anterior 
(Pi 


wall of the rectum, and reetocele is produced (Fig. 305), 
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acutely 
mucous tumors, an! it is more ov a (Fig. 


Fic, 306,—Fibeold polyp, producing partial inversion of the aterus (Penrose). 


may be only a Bee inversion of the fundus, or the organ may be 
d and may present itself through the vagina and 
changes are apt to occur in such cases. The 

ne suffers eatarrhal inflammation with ulceration ; 


terus, though at first perhaps enlarged by conges- 
atrophies. 


NOSIS, DILATATION, AND RUPTURE, 


vity may occur as a congenital con- 
in cases in which inflammation has 
There may be almost complete obliter- 


of the uterus is a not infrequent 
fed cavity may be filled with mucus 
the mucous membrane 


ood in the uterine cavity may be 
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very considerable, and in some instances rupture of the wall of the 
uterus is the result. This may be simply due to the increasing 
pressure, or it may result from inflammation or ulceration at the 
point of stenosis. 

Rupture of the uterus may occur during nancy or labor; 
and occasionally at other times in con cena inflammati 
abscess, softened tumors, and the like. ‘The most uent an 
serious consequence of rupture is peritonitis. Occasionally, when 
rupture has occurred during pregnancy, the fetus may be enclosed 
in a sac formed by circumscribed peritonitis ; the rapture may at 
the same time mal Subsequently the fetus may be disorganized 
and discharge through thealdomizal wall. This is a very unusual 
termination. 

Laceration of the éervix uteri is a very common accident of labor. 


CIRCULATORY DISTURBANCES. 
Hyperemia of the uterus is a niyenraae condition during 
menstruation, and occurs in all forms of acute inflammation of the 


organ. ‘There is no essential difference between menstrual hyper- 
emia and that of pathologic conditions. 
Menstruation.—Examination of the mucous membrane during 
the period shows swelling of the membrane, with multiplication 
of the interglandular cells and dilatation of the lymphatic chan- 


nels. The uterine glands are elongated and the cells more or leas 
swollen, Congestion is always conspicuous, and the superficial 
epithelial cells are desquamated more or less considerably. Tn 
the interval between the periods regeneration of the mucous 
membrane takes place. The term dys 
menorrhea membranacea is applied to 
abnormal menstruation in which mem- 
branous formations are discharged from 
the uterus (Fig. 307) and in which there 
is severe pain. ‘The membranes consist 
of intact portions of desquamated cells 
more or less degenerated. Cases of this 
character are particularly prone to occur 
when chronic inflammations of the mu- 
cosa have existed, and the affection is 
then termed endometritin exfoliativa, 
Passive hyperemia of the uterus 
oceurs in conditions of general venous 
stasis, but especially when dislocations 
of the uterns canse pressure upon the nines jf aticivanowe dpe 
venous plexuses. The ongan is enlarged, —menorrhea (euros), 
the ‘veins in the serous surface are 
prominent, the mucous membrane is dark red, and when the con- 
gestion is long continued chronic endometritis may result. 
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Hemorrhages may occur into the uterine cavity, into the wall 
of the uterus, or into the peritoneum outside the uterus, Hemor- 
Bisces daring menstruation and in labor are physiologic forms. 
Pathologic increase of menstrual hemorrhage is spoken of aa 
menorrhagia, which may occur in certain diseases, such as 
anemia, or in uence of local conditions, notably tumors. 
Intense congestion of the organ from cardiac disease or che mal- 
positions of the uterus may also lead to hemorrhages during the 
menstrual period. Hemorrhages between the menstrual periods 
are spoken of as metrorrhagia. This may be caused by general 
conditions, such as the hemorrhagic diseases, and infections (small- 
pox, ete.) ; but it is especially frequent as a result of local diseases, 
of which fibroid tumors are the most important. 

Hemorrhages into the substance of the uterus are rare, and are 
generally due to traumatism, 

Hemorrhages into the peainaers cavities or into the cellular 
tissues in the vicinity of the uterus are more frequent. Of the 
intraperitoneal hemorrhages the most frequent is accumulation of 
blood in Douglas's pouch (retro-wlerine hematocele). The blood in 
this case may come from various sources, such as ruptured ovarian 
follicles, ruptured tubes in tubal ancy, hematosalpinx, or 
rupture of varicose veins in the broad ligament. The blood may 
become absorbed without causing other pathologic results, or is 
may set up inflammation and result in adhesions between the 
uterus and rectum. Not rarely perforation with dischange of 
the blood through the rectum or vagina occurs. 

Hemorrhages into the vesico-uterine pouch and hematoma 
between the layers of the broad ligament are rare. 


INFLAMMATIONS. 


Inflammation may affect the mucous membrane of the uterus, 
when the term endometritix is 


of the 


ssary, as these conditions are simply forms of 

For purposes of convenience the i mations 
occurring during the puerperium will be 
Some of the conditions here described as: 

ely of such nature, though no Tine of 

vn between the inflammatory and hyper 


| endometritis may result from trauma- 
with pyogenic organisms or a 
a complication of general " 
fever and cholera, ‘The mucous mem- 
i 
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brane is swollen and intensely hyperemic ; very often small hemor- 
rhages are observed. Desquamation of the epithelial cells, with 
mucopurulent secretion, causes considerable discharge. In most 
cases the body of the uterus is affected, but in the gonorrheal form 
the cervical portion is the most frequent seat. Very intense forms 
may oceasion necrosis of the epithelial cells and the formation of 
pseudomembranous deposits. ‘This is particularly frequent in the 
infectious diseases, 

Chronic endometritis may be the continuation of acute 
endometritis, and is especially apt to occur in persons of reduced 
vitality, such as serofulous or chlorotic women, or in those in 
whom the circulation is sluggish, ‘The influence of passive con- 
gestion has already been referred to. Very often the etiology ix 
entirely obscure, 

‘The mucous membrane in the earlier stages is simply swollen, 
and produces abundant mucopurulent secretion, Later, hyper- 
plastic changes occur, the hyperplasia affecting either the uterine 

lands or the interstitial tissue. The terms endometritis glandu- 
hie and endometritis interstitialis have been applied to distinguish 
these varieties. In the former, microscopic examination shows an 
abundance of proliferated glandular acini extending through the 
depth of the mucous membrane (Fig. 308). In "the latter the 


Via, 206. —Glanditlar endometrivia, 


glands are less conspicuous, but round-cell infiltration and abun- 
jant connective-tissue types between the glands are con- 
spicuous features (Fg. )). In some of the cases, particularly 


in those of the glandular form, the process seems more closely 
allied to face Rarraktion than to inflammation; and it is very 
40 
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difficult to draw a sharp line between some forms of adenoma 
and sarcoma of the mucous membrane on the one hand, or chronie 
inflammations on the other hand, ‘The mucous membrane may in 





Fig, 90% —Interstitial endometritis, 


the advanced stages be considerably swollen and project in a poly- 
poid form (Fig, 310), Later, atrophy may take the i lace of hyper- 
trophy, and in some instances the lining epithelial cells change 





Fin, 210,—Polypold endomotritts (Penrose), 


their character from the pea eobae cells to a nies 
squamous ty The small glands of the membrane 
This 


obstructed at their mouths and cystic distention may resull 
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is particularly conspicuous in the case of the Nabothian glands of 
the cervix, and retention-cysts of these glands may reach the size 
of a pea or a small cherry, Occasionally erosions or slight nleor- 
ations are met with in cases of chronic endometritia. 

Chronic endometritis of the cervix is frequently secondary to 
inflammations of the vagina, and may be due to gonorrheal infec- 
tion or other causes. ‘The mucous membrane of the cervical canal 
is greatly thickened, and may pi ct from the os uteri (ectro- 
pium). tention-cysts of the Nabothian glands are sometimes a 
conspicuous feature ; and eystic mucous polyps are not unusual. 

Chronic endometritis may lead to chronic metritis, or by exten- 
sion may occasion tubal disease. Clinically it is characterized by 
more or less constant mucopurulent discharge 

Erosions of the uterus are especially frequent in the cervix ; 
they result from endometritis. The mucosa within the cervical 
canal undergoes hyperplastic changes and projects from the os 
uteri ina polypoid form. Between the papillomatons projections 
cystic formations may develop, and these may rupture, leaving 
exposed ulcerations. Granulation-tissue is developed from the 
submucosa, and sometimes this becomes exuberant in character. 





F10, 311.—Left lateral laceration of the cervix, with erosion (Tenrose), 


Other erosions are due to laceration of the cervix (Fig. 311); and 
occasionally conyenital erosion has been observed. 

Phagedenic ulceration of the cervix has been described as an 
independent disease. Some of the cases are undoubtedly instances 
of ulcerating carcinoma ; in other cases ulcerations in this situa- 
tion have been met with in which microscopic examination showed 
no evidence of carcinomatous tissue. 

Acute metritis is rarely met with, except during the puer- 
perium, but may be the resnlt of acute endometritis, The wall 
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of the uterus becomes thickened, soft, and edematous, Occasionilly 
purulent infiltration is observed. 

Chronic metritis frequently occurs in the puerperium as a 
result of retarded involution of the uterus, It may be occasioned 
hy chronic congestion of the uteras, or may be secondary to chronic 
endometritis. ‘The uterine wall is infiltrated with round cells, 
and the connective tissues Pyne: active hyperplasia, which in 
the later stages leads to great thickening and induration, Coinei- 
dently there is usually some hypertrophy of the muscular elements 
themselves. It is by no means certain that all of the cases 
grquped under this term are inflammatory in nature. Some are 
certainly more closely allied with diffuse tumor-formation. The 
mucous membrane is usually thickened, and becomes secondarily 
involved if it was not primarily diseased. The peritoneal cover- 
ing may be similarly affected, and chronic perimetritis with adhe- 
sions of the uterus results. 


INFECTIOUS DISEASES. 

Puerperal Infections.—This term may be applied to vari- 
ous forms of infection occurring during the puerperium, but in 
the majority of instances the streptococcus is the specific organ- 
ism. 


Etiology.—Two important factors are concerned: (a) injuries 
to the surface of the uterus, vagina, or vulva; and (4) some form 
of infecti The more or less denuded surface of the uterus of- 


nitted to the uterine tissues. 
in most cases the result of the 
without, and may be traced to 
f the aecouchenr or the surround+ 
idemics have been caused by the 
cian, whose hands perhaps had be- 
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come infected from operating upon or examining cases of erysipelas, 
general pyemia, or the like. 

Among the micro-organisms, as has already been stated, the 
Streptococcus pyogenes is most important, Staphylococei of vari- 
ous sorts, bacilli resembling the Bacillus coli communis, the bacil- 
Jus of tetanus, gonococci, and other organisms occasionally infect 
the puerperal uterus, but in these instances the pathologic condi- 
tions are different from those met with in ordinary puerperal infec- 
tion, which may be considered as practically always a streptococcic 
infection. 

Pathologic Anatomy.—In most instances there is primarily a 
lesion upon the mucous surface of either the uterus, the vagina, or 
the vulva. The nature and extent of this depend upon the amount 
of injury occasioned during labor. In some instances the lesion is 
trivial in extent, and remains so, though widespread infection re- 
sults from it. In most cases, however, there is a rapidly spread- 
ing inflammation of the endometrium or mucosa of the vagina, and 
pseudomembranous deposits are very ently met with upon 
the surface. Necrotic and gangrenous changes in the mucous 
membrane are most pronounced in cases in which prolonged press- 
ure has been exerted by the head in its deacent or by instruments. 

The extension of infection may occur in two ways, either 
through the blood-vessels or through the lymphatic channels ; and 


the local and general lesions vary cornea 


In cases in which the infection spreads along the blood-yessels 
there may be primarily oa softening of the fhirombi within the 
uterus and purulent phlebitis of the venous channels at the pla- 
cental site. Thrombosis extends from this situation through the 
veins to the various plexuses in the vicinity, and infected emboli 
are carried through the circulation to distant organs, such as the 
lungs, the kidneys, and the spleen. Metastatic nbscesses and in- 
flammatory swelling of the affected organs result, The kidneys 
in particular are often the seat of numerous punctate or miliary 
abscesses, 

In the eases in which extension occurs along the lymphatic 
channels the uterus is enlarged, soft, and often pultaceous. Streaks 
or lines of light color may be observed running from the mucous 
surface toward the periphery. These represent the lymphatic 
vessels filled with purulent exudate. The walls of the lymphatics 
may be penetrated, and perilymphangitic abscesses are thus occa- 
sioned. When the process has extended to the lymphaties in the 
outer layers of the uterus phlegmonous inflammation of the sub- 

‘itoneal tissues etritis) results, and finally the peritoneum 
itself may be involved, 

‘The spleen is enlarged, though less decidedly than in the form 
in which infection occurs through the blood-vessels. 

Extension along the mucous membrane itself may lead to asso- 
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is rarely attacked, Sometimes miliary tubercles are found in the 
uterine mucosa without marked degeneration (Fig. 313). 

Syphilis of the cervix uteri may occur in the form of a chan- 
cer, or as tertiary infiltration. 


ATROPHY AND DEGENERATIONS. 


Puerperal Atrophy.—The uterus suffers a most remarkable 
atrophy following labor. This proceeds very rapidly at first, and 
then more slowly ; and under favorable conditions the ongan re~ 
sumes its previous condition in the course of a few months. The 
muscular bers decrease progressively, from their previous hyper- 
trophied condition, in which they frequently attain a length and 
diameter three times the normal, until, at the end of involution, 
the usual size and appearances are attained. Many muscle-fibers 
undoubtedly are destroyed. The process of involution is really 
one of fatty degeneration. 

Senile Atrophy.—The uterus undergoes progressive atrophy 
at and after the period of the menopause, and finally becomes 
greatly reduced in size. The substance of the organ may undergo 
a progressive sclerosis, or in other instances becomes softer than 
normal, Catarrhal endometritis is often associated, and the co 
lnmnar cells are sometimes converted into squamous epithelium. 

Fatty degeneration, independent of that which oceurs dur- 
ing puerperal involution, is a rare condition, but may occur in the 
course of certain infectious diseases, such as typhoid fever, or may 
result from the action of the parenchyma-poisons, 

Amyloid degeneration is rare and unimportant, 


HYPERTROPHY AND HYPERPLASIA. 


Hypertrophy of the entire uterus may occur in association 
with inflammation or metritis, or may result from chronic con; 
tion of the organ, ‘The enlargement in cases usually designated as 
hy ied is, for the most part, due to new-formed connective 
tissue, ne Rrpextecrhy, oceurs as a physiologic process during 

regnancy. In this variety the musele-fibers increase enormously 
in size, and doubtless also multiply their namber. The blood-ves- 
sels and connective tissues undergo corresponding hypertrophy. 
of the cervix uteri is occasionally met with 
independent of hypertrophy of the uterus as a whole. Tt may be 
caused by chronic trritations of the cervix, as in cervical endome- 
tritis, or may result from obscure canses. Frequently it is met 
with in prolapse of the uterus, and sometimes it may cause a 
simulation of prolapse, 
of the mucous membrane of the uterus has 
been referred to in the discussion of chronic endometritis. In 
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some instances that are er ae as endometritis the pathologie 

process seems to be rather of a purely hy; ie 

more closely allied to tumor-formation than to ordinary i 

mation. In these cases the mucous membrane in all 

uterus may be greatly thickened, and may suffer more or less 

papillomatous transformation. Sometimes limited portions are 
ected, and polypoid formations result. 

Polyps of the uterus may be of various sorts. Very com- 
monly they Peace themselves as simple mucous polyps, due to 
projection of parts of the mucous membrane; in other cases see- 
ondary changes, such 4s cavernous dilatation of the blood-vessels 
or eystic transformation of the small glands contained in the polyp, 
oceasion marked variations from the Gy ie appearances, Myo- 
fibromata, sarcomata, and other forms of tumors originating in the 
mucous membrane or just beneath it may assume a polypoid 
appearance. 


TUMORS. 


Leiomyoma; Myofibroma; Fibroid.—The tumors of the 
uterus designated by these terms are in nearly all cases composed 
of smooth muscle-fibers and fibrous tissue ; and from the 
logic standpoint the term myofibroma is therefore most appl 
They present themselves in the form of rounded and usually well- 
cireun masses, from the size of a grape-seed to of 
tumors we forty or fifty pounds. They are generally mul- 

iple; are very hard ; and on section have the appearance of con- 
centric or irregular lamelle, Microscopically the tumor is com- 
‘smooth muscle-fibers and of fibrous tissue arranged in 

‘ ing in various directions. The musele- 

uently found arranged concentrically about small 

and in some instances the vessels are telangiectatic. 

ges are very common, the most frequent being 


gin either in the center or at the 


n distinguished, according to the seat 
are embedded in the wal 


n sola of the broad Tiga: 
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in a pathologie sense, but occa- 
pressure or by the metrorrhagia 


= 


ment, Fibroid tumors are benign 
sion serions disturbances either by 











ee cis 
Pio. Sd —Interstitial fibroid bes 


wor of the uterus: a small submucous fibroid appears In 
© Uterine cavity (Penrtese) 








and endometritis to which they frequently give rise. Subperitoneal 
fibroids may become free bodies in the peritoneal cavity, and the 




















15,—Sudperitones! Abrolds and an intraticamentous fibrold of the uterus (Penrose). 


submucous form is sometimes discharged from the uterus after a 
spurious labor. 
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Sarcoma of the uterus may arise from the muscular layer or 
from the endometrium. That arising from the myometrium is 
usually associated with myoma and fibroma. In some cases the 
sarcomatons elements of the tumor are developed in a pre-existing 
myofibroma. In other cases the sarcoma and fibroma are coinci- 
dentally formed. These tumors differ from typical fibroids in 
being more mpid in growth, less well circumscribed, softer, and 
more Harsascenie in appearance. Sometimes they are situa’ 
just beneath the endometrium, and become con: into sarcom- 
atous 


Sarcoma of the endometrium may occur in a cireumseribed or 
papillomatous and in a diffuse form, the latter involving the entire 
mucons membrane of the organ. The papillomatons variety is 
soft and villous and highly vascular. In some cases the structure 
is that of angiosarcoma. In the diffuse form the entire cavity of 
the uterus may be filled with soft villous projections from’ the 
mucous membrane, 

A special form of sarcoma has been described as occurring in 
the vaginal portion and cervix. In this the tumor has a grupe- 
like structure, and cb amt ect consists of myxomatous tissue 
with areas of sarcomatous character. It oceurs in young persons, 
even in chilk 

Adenoma.— Adenoma may occur in the form of polypoid out- 
growths from the mucous membrane, or as a diffuse process not 
readily distinguishable from that commonly designated as endo- 
see Soe Both of ete cae naa 

Malignant adenoma usually arises the corpus uteri, 
and presents itself as a soft, i Jar elevation of the mucous 
me bisa in a localized area, or diffusely inves a lange area 

wtrium. Tt tends to aod shronge he walls of the 
g the myometrium (Fig. 316) and fi 
al covering, where secondary nodules 
ameterized by the 
cini with comparatively little 


\ iginating in the cervical 
eat or pantelas carcinomata, 
portio vaginalis usually begins from the 
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inner surface of one of the lips of the os uteri, and causes a firm 
infiltration of the affected portion, the disease penetrating into the 


= 






iG, 316.—Malignant adenoma: the section is taken from the deeper parts of the tamor, 
‘and shows the invasion of the myometrium, 


submucosa and muscularis. Subsequently ulceration ake 
and the diseased area becomes converted into an elevated al 











317.=Dithuse cancer of the endometrium (Penros). 


ii larly ulcerated surface, Extension may take place to the 
vaginal walls and to the tissues surrounding the cervix uteri. 
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Uleeration may establish communications between the vagina and 
bladder or rectum, Extension upward into the supravaginal 
portions of the cervix and to the corpus uteri may oceur through 
the lymphatic channels, or by direct invasion. Secon involve- 
ment of the lymphatic glands of the iliac, lumbar, and inguinal 
groups is frequent. 

Instead of the usual indurated and ulcerating form, cervical 
epithelioma may present itself as a cauliflower-growth—that is, as 
a destructive or malignant papilloma. In such cases it is likely 
that the growth often begins as a papilloma, causing irregular 
elevations, and that the penetration into the tissue at base of 
the growth is a secondary development. In the later stages this 
form, like the preceding, undengoes ulceration. Both varieties, 
but particularly the latter, frequently cause uterine hemorrh; 

Carcinoma of the corpus uteri and of the cervical canal 
develops from the tubular and acinous glands of the mucous 
membrane. It may begin as an adenomatous growth, subse- 

ently becoming transformed into carcinoma, jically 
the growth presents itself as a villous or papillomatous thickening 
of the mucosa, either localized or diffuse (Figs. 317 and 318), In 





— 





“ante yall han boen divided (rostose)s nomeleeies 
lerable involyement of the wall of the uterus 
n may take place. Microscopically the 
ular cancer or adenocarcmoma are 





met with in rare instances in the 
en of advanced years. The ex- 
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planation of this growth is that it arises from epithelium that has 
undergone a change from the customary columnar to the squamous 
form, in consequence of chronic endometritis. 


—Small ous of the wall of the uterus may be asso- 


ciated with various forms of tumors, such as myofibromata; and 
a form of adenocystoma, probably originating from remnants of 
the Wolffian duct, has been described. Dermoid cysts have been 
occasionally observed. 


PARASITES. 


Echinococeus-cysts are sometimes met with, and a few cases of 
supposed Cysticereus cellulose have been described, though the 
nature of the formations was uncertain. 


"THE OVARIES. 


Development and Anatomic Considerations.—The 
ovary and testis are devel from a primary indifferent sexual 
gland, which is indistinguishable in the two sexes, This indiffer- 
ent gland is formed on the ventro-mesial surface of the Wolffian 
body by a localized thickening of the mesothelial elements, The 
ovarian stroma is sunt formed by ingrowths of the sur- 
rounding mesoderm. e ovary consists of a stroma of peculiar 
spindle-shaped connective-tissue cells. In the central or medullary 
portion the tissue is highly vascular; the peripheral or cortical 
part contains abundant Graafian follicles in which the ova are de- 
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veloped. These follicles are formed from primary tubular inden- 
tations of the cuboidal or columnar epithelium that covers the 
organ, These indentations are the tubes of Pilger. After fall 
development of the ovary they are wanting, the great part by 
constriction of the deeper portions having formed Graafian folli- 
cles. The parodphoron a vestigial structure, is the part of the 
ovary at the hilum. It consists of connective tissue and blood- 
vessels with a number of parallel tubes which are remnants of 
the Wolffian body. The same tubules surrounded by connective 
tissue extend outward between the layers of the broad li it, 
constituting the rarium, Sometimes part of the Wolffian 
duct remains patulous and constitutes the duct of Giirtner. This 
is the homologue of the vas deferens, 


CONGENITAL ABNORMALITIES. 


Occasional absence of one or both ovaries has been discovered 
with other developmental defects, or independently. Hypoplasia 
occurs in chlorosis, and oceasionally in association with other con- 
ditions. Sometimes supernumerary ovaries have been found. 
‘The additional ovaries may be formed by division or by separi- 
tion from one of the normal glands, 


CHANGES IN POSITION. 


More or less extensive dislocations of the ovaries may occnr, 
the most notable being that in which one of these ongans 
ir hernial sac, oceupying either the inguinal or erural canal. 
ions resulting from pressure, adhesions, and the like are 
frequent. 
CIRCULATORY DISTURBANCES. 


emia, or congestion, may be either a physi- 
¢ condition. The former occurs during the 
atter in association with inflammation of 
res or in the earlier periods of inflanuma- 
mselves, 

nis met with in chronic cardiae diseases, 
obstructions to. the cireulation by tumors, 

nd the like. 
| hemorrhages into the ovarian tissue are 
irrence is usually sufficiently aecounted 
Y of the organ is considered. pr 

mail follicle ruptures, to dischange 

Generally there is a slight extray- 
»s, which is subsequently absorbed. 
sation and absorption are kine 


licle proliferates somewhat, 
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the cells then undergo fatty degeneration, The whole process 
ives rise to a yellowish nodular formation, termed the eorpus 
luteum. Subsequently this is removed by absorption of the blood 
and by degeneration and absorption of the proliferated cells 
of the lining membrane, and a small sear alone remains. The 
latter, especially when more than usually fibrous, is known as the 
corpus fibrosum. This is commonly a little pi; ited, in eonse- 
quence of the pre-existing extravasation of blood. The 
luteum, which is developed from a follicle formed at the time of 
impregnation (corpus luteum of pregnancy), differs somewhat in 
character. The epithelial proliferation is much more active, and 
the wall of the follicle is intensely congested. Rapid involution 
does not take place, the follicle often persisting for considerable 
periods after the termination of pregnancy. 
Exceptionally, considerable hemorrhages may take place into 

the follicles, and small hemorrhagic cysts or cysts containing 
blood-stained liquid may be formed. 


INFLAMMATION. 


Inflammation of the ovaries, or odphoritis, is generally 
a secondary condition resulting from an extension of inflammation 
from the neighboring reflections of the peritoneum, or from exten- 
sion of infective processes along the Fallopian tube. The exten- 
sion from the neighboring peritoneum, as well as from the uterus, 
may be direet—that is, along the planes of tissue or through the 
lymphatic or vascular channels. Primary odphoritis is probably 
very rare. 

‘The ovary becomes enlarged, and in the earlier stages is more 
or less congested. Later the tissues become yellowish, either 
uniformly or in scattered areas, Finally the process may termi- 
nate in necrosis or abseess-formation, Such ovarian ities 
may reach a considerable size, and break into any of the hollow 
viscera near by or into the peritoneal cavity. In more favorable 
cases there are only small collections of pus, and these may subse- 
quently become inspiseated. The most satisfactory of all termi- 


nations is in complete resolution, or in induration (chronie 
obphoritis), 

Localized inflammations may sometimes occur about the folli- 
cles. These may terminate in follicular abscesses, which either 
dischange and lead to scar-formation, or become inspissated. 


INFECTIOUS DISEASES. 


-—Among the infectious diseases tuberculosis 
alone is of importance. It may arise as a primary disease of the 
ovaries, but much more frequently is secondary to inflammation 
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of the tubes or other parts of the genital tract. Tt may give rise 
to the formation of small or large cheesy masses, showing a ten- 
deney to softening with formation of tuberculous abscesses. The 
ovaries may occasionally be the seat of miliary tuberculosis, 


TUMORS. 


The ovaries are uent seats of tumors, both benign and 
malignant, By far the t proportion are cystic, 

Connective-tissue Tumors.—/ibroma may occur as small 
nodular growths, either single or multiple. In some cases the 
tumors are of considerable size. Combinations of fibroma with 
leiomyoma may also be met with; these myofibromata resemble 
those of the uterus. Occasionally fibrosarcoma is encountered. 

is a rare form of benign tumor, 

Sarcoma may occur in the form of spindle-celled sarcoma, 
fibrosarcoma, or more rarely as round-cell sarcoma. It appears 
as rounded tumors with more or less pronounced encapsulation. 
Degenerations, such as miyonsians, are not arta and cystic 
change may be oceasioned by dilatation of the follicles. In some 


cases proliferations of the walls of the follicles constitute an im- 
portant part of the growth, To such cases the name adenosarcoma 


may be applied.  Angiosarcomata and endotheliomata have 
arm Pret Cee 5 ae 
C ic Tumors.—Of the cystic conditions ovary we 
must distinguish the simple follicular cysts and the more important 
myzxoid or colloid eystomata and dermoid eysts, Of the cystomata 
the varieties—the papillary and the glandular, 
sts are developed by distention of the Graifian 
psical liquid. The ovary may be considerably 
¢ ies, lined with epithelium and containing 
easionally ilool-tinged contents. 
y common in cases of induration of the 


is. 
ystomata.—Colloid or myxoid jbo 
umors of small or lange size, having a 

systic character. The cavities are fil 
nous or mucoid liquid. Sometimes 


e, and the contents are correspondi 
ies may be distinguished: the sore 


tinguished by the constant prolif- 
nts in the form of acini. ‘This ooca~ 
ew cysts springing from the walls 
ing within the substance of the pri- 
are 
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rounded, oyst with insignificant projections of small cysts upon the 
inner lining; while in other cases there is found on section a uni- 
form multilocular character. Microscopically the characteristic 
feature of these tumors is the formation of regular gland-acini, 
showing a single layer of epithelial cells, or at most a few layers 
resting upon a basement-membrane. ‘The stroma of the tumor is 
com} of fibrous connective tissue, with some unstriped muscle- 
fibers. The contents of the cysts have the mucoid or colloid char- 
acter referred to, and chemically a substance is discovered that is 
absent from simple follicular cysts of the ovary and is less abun- 
dant in papillary cystomata, This substance is termed pstudo- 
mucin or paralbumin, and is somewhat related to mucin, 
Occasionally, when the cysts are old the contents may be quite 
watery. 

Cystomata soon destroy the ovary, the unaffected ovarian tissue 
bein, ease out within the wall of the cyst. The tumor is 
attached in the pelvis by a pedicle consisting of the broad liga- 
ment and Fallopian tube, and often forms secondary inflammatory 
adhesions to adjacent parts. 

Glandular cystomata arise either from embryonal rests Peaiiers 
tubes), or from ingrowths of the surfiee-epithelium of the organ, 
a a considered unlikely that arise from Graafian 
follicles. 

Papillary Cystomata,—Papillary cysts oceur in two forms, 
the one closely resembling glandular cystoma in its general appear- 
ance, the other presenting itself as a papillomatous condition of the 
surface of the ovary. ote the former, or feillary myxoid cysto- 
mata, large evstic tumors are developed. On section through these 
there is found a papillomatous or eystie proliferation of the lining 
membrane, but the tendency to the formation of secondary eysts 
is much less pronounced than in the glandular varieties, and the 
fibrous stroma is less abundant. The secondary cysts in this 
variety may be formed by fusion of the free ends of proliferat- 
ing pupille, or by myxomatous degenerations within the stroma 
of the papillw. The liquid of the cysts resembles that of the 
glandular form, but contains less pseudomucin, and is more fre- 
quently hemorrhagic. On microscopic examination it is found 
that the inner lining of the eyst and the papillary projections con- 


sist of stratified ciliated epithelium. Calcareous bodies arranged 
in a concentric fashion (psammoma-bodies) are frequently met 
with in the stroma, as well as in the epithelium. The same 
caleareous bodies are occasionally found in glandular cystomata, 

‘The papillomatous ovarian tumors differ from the glandular in 
being almost invariably bilateral (Fig. 320). ‘Their origin has not 
as yet been ant determined, b is probable that they origi- 


nate from the horon, « vestigial remnant of the parovarium. 
Some have held that they may originate from the Graafian follicles, 


Ty 
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or from ingrowths of the surface-epithelium. This is assuredly 
not a frequent origin. 

‘The surface-papillomata of the ovary present themselves as ir- 
regular masses of a cauliflower appearance. The papilla of pro- 
jections are covered with ciliated epithelium, as in the cystic form. 

there is no essential difference in structure,and it is probable 








Fis. 20,—Double papillomatous cyst of the ovary: the right cyst has ruptured aud is 
turned inside out, showing a thass of paplllomata; papillomata have peueteated te wall 
of the-cyat: the peritoneum has been infected, and « papillomatous growth 

‘the fundus uteri (Penrose), 


that in most instances the superficial forms result from a rupture 
of the cystic variety and the subsequent external proliferation. 
‘The papillomatous cystomata and the surface-papillomata haye 

a marked tendency to carcinomatous transformation, and tend to 
um, causing metastatic nodules in the 


¢ a smooth-walled sac, the inner surface 
rregular projections and having more or less 
sof epidermal tissue. The cystic con- 
- material of grayish color, containing long, 
one ill4leveloped ae a 
fatty detritus containing degenerat 
abundant cholesterin-oryatala: The 
, though usually in the main com 
xy contain elements of the three 
id cyst may occur in childhood, or even 
5 not present itself till adult years. 
rv has not been certainly determined, 


not infrequent. 
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but. it is quite evident that it represents an attempt at the for- 
mation of an organism. It has, therefore, been designated by 
some as a foetus in foctu. Others have looked upon it as the result 
of a form of parthogenesis. 

Secondary changes not infrequently occur, Inflammatory con- 
ditions of the walls may occasion abscess. Sometimes the epithe- 
lium proliferates actively, and the dermoid, in part or as a whole, 
is converted into a carcinoma, 

Carcinoma.—Carcinoma of the ovary may be a primary 
growth of glandular character developing from the follicles, or it 
may be of a mucous or colloid variety, when the ovarian tissue 
becomes converted into a gelatinous mass. In the latter case the 
tumor tends to spread to the adjacent peritoneum, and widespread 
metastasis along this membrane may occur. 


CYSTS OF THE PAROVARIUM. 


Cysts of the parovarium may be considered in this place on 
account of their clinical resemblance to ovarian cystomata (Fig. 
321). They are distinguished, however, by their intraligamentous 











Fro, S2—Cyxt of the parovariam: there is no distortion of the ovary: the Fallopian tube 
"flas been much elongated, 


situation, by their almost invariably unilocular character, and 
usually by their clearer and more serous liquid contents. The 
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ovary is usually uninjured. The inner lining consists of ciliated 
epithelium. 
CYSTS OF KOBELT. 


‘These are thin-walled, ppeaniee cysts about the size of a 
pea (Fig. 322). They are frequently met with, and are seated at 


Vio. 322—Fallopian tube, ovarg, 60g. Reeves dum: a, prota ‘of Morgagnl ; b, eyst of 
lube; 6 Gartner's 


the side of the ovary. The wall is fibrous, the lining membrane 
composed of cubical ‘pithelium, and the contents a clear serous 


tga ‘The cyst results from distention of one of Kobelt's tubes 
in the panrivadaihs 


THE FALLOPIAN TUBES. 


Development and Anatomy.—The tubes are formed from 
the upper ends of Miiller’s ducts. The lower ends of Gen duets 
fuse to form the uterus and vagina, Each tube is covered ae 

eal t, and its walls consist mainly of inal and 
bers. ‘The mucosa is thrown into well-marked 
8, which at the uterine end are further com- 
ry elevations. The epithelial lining consists 


aries the tubes are roti de 
of disp mesercal of the the tub 
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may be distorted or pulled out of their usual position by inflam- 
matory adhesions, and may thus be bent at sharp angles or bound 
down in various malpositions. 


STENOSIS. 


Congenital stenosis of the tubes, or complete closure of the la- 
men, may affect the entire length of the tube or a limited portion, 
principally near the middle. Acquired stenosis may result from 
pre-existing disease of the tube itself, or from adhesions secondary 
to localized peritonitis. The most frequent situation in these in- 
stances is the abdominal or fimbriated end. A narrowing of the 
lumen of the tube may be occasioned by angulation or by disloca- 
tions. 

DILATATION. 


Dilatation on the proximal side of obstructions or stenosis is 
frequent. The dilatation is more marked when inflammatory con- 
ditions of the mucous membrane are present. The abdominal end 
of the tube may enlarge so as to form a cyst of considerable size, 
filled with serous or seromucous liquid, when the middle portion is 
stenotic. When the lower end is obstructed the entire tube be- 
comes dilated, and it frequently shows a tortuous and irregularly 
peau condition, due to its attachments to the broad ligament. 

such instances the mucous membrane is pushed inward at the 
bends, and projects prominently into the lumen of the tube. 
Secondary changes of the epithelial lining are not unusual in con- 

uence of the irritation of the retained secretions, The normal 
epithelium may be wholly lost, and the lining may consist of squa- 
mous epithelial cells. Purely inflammatory dilatations will be 
reiscredl? to below. 


CIRCULATORY DISTURBANCES, 


Active hyperemia of the mucous membrane may be a part 
of acute inflammations of the tubes, and is very frequently found 
at the fimbriated extremity in association with peritonitis, The 
mucous membrane is swollen and bright red in caine: There may 
be excess of sae secretion. - aan 

Passive ek cree COI in conditions in whiel = 
eral venous circulation in the abdomen is impeded, ey 

Hemorrhages into the tubes may occur physiologically durin, 
the menstrual period, and sometimes considerable amounts of blood 
are found under these circumstances. Small hemorrhages into 
mucous membranes may occur in association with inflammations 
of the tubes and in the course of some of the infectious diseases. 

Hematoma of the tube, or the collection of blood in the 
tube, results from stenosis of the lower end with accumulation 
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of the menstrual discharges in the proximal portions. The blood 
may remain in « more or less natural condition for a long time, 
or may undergo secondary changes. Sometimes it discharges 
through the abdominal end of the tube into the peritoneal 
cavity, and leads to retro-uterine hematocele. 


INFLAMMATIONS. 
r Inflammation of the tubes, or salpingitis, may be acute or 
chronic. 
Acute salpingitis presents itself in several forms, such as an 
acute catarrhal and a suppurative form. In most cases the inflam- 






Pio, RA—Acute septic salpingitis; section about the middie of the tube (eyes). 


mation results from the entrance of irritants from the uterus, and 
the tubal disease is secondary, therefore, to endometritis or to other 
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disease of the uterus. Among the micro-organisms discovered, 
streptococci, staphylococci, the gonococcus, the Diplococeus pneu- 
moni, and the Bacillus coli communis may be mentioned. The 
infective organisms may extend directly along the mucous mem~ 
brane, or more rarely may reach the tubes through the lym 
Tn rare instances salpingitis may be secondary to local peritonitis. 
Pathologic Anatomy.—In acute catarrhal salpingitis the mucous 
membrane is swollen, hyperemic, infiltrated with round cells, and 
covered with more or less abundant mucous secretion, which may 
distend the tube considerably. In the later stages the secretion 1s 


Fic, 34.—Chronie salpingitis: both Fallopian tubes are closed and adherent (Penrose). 


apt to become mucopurulent. Interstitial inflammation, with 
thie f the ‘ 


‘kening of all o: layers of the tube-wall, is frequently a 
secondary result. In acute suppurative salpingitis the walls of 
the tube are infiltrated with round cells (Fig. 323), the mucous 
surface may discharge abundant pus, and the tubes may become 
distended with this exudate if the abdominal and uterine ends are 
closed by the inflammatory process. This result, however, is less 
frequent than in the case of chronic salpingitis, The mucous 
membrane in these cases is intensely inflamed and often slightly 
ulcerated upon the surface. Sometimes the distention is so great 
that the ea es converted into pus-saes the size of an egg or a 
small lemon. In case of acute suppurative or necrotic salpingitis 

ry to puerperal sepsis the mucous membrane may be covered 
with a necrotic membrane; the term diphtheritic salpingitis has 
sometimes been applied to such a condition, 

The exudates within the tube may remain for a long time with- 
out change, or may undergo gradual inspissation, and sometimes 
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even caleification occurs, When ulcers of the mucous membranes 
have formed, rupture of the tube and consecutive peritonitis may 
oecur, epee ially during aoe an ie asin ae deutoner 
or gene) ritonitis more ently ts 

infective eater from the abdominal end of the tube. 

Microscopically, in all forms of salpingitis extensive round-cell 
infiltration is observed in all of the layers of the tubes, 

Chronic salpingitis, as a rule, results from the continuation 
of an acute form. The wall of the tube becomes thickened and 
the muscular layer is often hyperplastic. Proliferative changes in 
the mucous membrane are not unusual, and may lead to actual 
polypoid outgrowths. Occasionally small follicular formations 
are seen in the mucosa; but ulcerations of the mucous membrane 
are infrequent. When the inflammation extends to the serous coat 
inflammatory adhesions are frequently formed (Fig. 324), and may 
bind the tube firmly to adjacent parts and occasion great conges- 
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losis, In other cases secondary tuberculosis leads to caseous and 
fibrous changes in the walls of the tubes. The latter become 
greatly thickened, and mic ically there is found a diffuse 
cellular infiltration with seat! ot ‘iant cells and here and there 
definite tubercles. The fibrous changes progress more slowly, 
and may eventually become the conspicuous feature, Primary 
tabertnee salpingitis is similar in its appearance to the form 
just described. The infection may occur through entrance of the 
organisms at the uterine end of the tube, and certain observations 
would indicate that pre-existing gonorrheal salpingitis predisposes 
to secondary Eaten icra infection. There are usually considerable 
adhesions of the tubes to the neighboring organs, and particularly 
to the ovary, and secondary miliary tuberculosis of the peritoneum 


Fro. 8%.—Tuberculosis of the Fallopian tubes. ‘The disease has extended to the porito- 
neum, which is covered with tubercles (Penrose), 


is frequently observed (Fig. 326), The lumen of the tube is filled 
with puralent liquid, and sometimes pote pees particularly 
minal end, may be greatly distended, forming cysts con- 
taining puriform liquid. 
has been observed in the form of gummata, and also 
in the form of diffuse sclerosis, in cases of congenital origin. 


TUMORS, 
Fibromata and fibromyomata are met with in the external 
walls of the tubes as nodular masses. They frequently undergo 
secondary calcification. Lipoma occurs in the ex coat 


lying between the layers of the broad ligament. 
Fapillomatous Bievitons of the es membrane are 


quite frequent, and in some cases a transformation of papilloma 
to carcinomu takes place. Probably most instances of primary 
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carcinoma of the Fallopian tubes have this origin. Secondary 
carcinoma may result from extension of uterine cancer, 

Sarcoma occurs in various forms, and syncytioma malig- 
num may affect the tubes after tubal TCT: 

Cysts of the tubes are usually the it of localized distentions 
of the lumen in consequence of obstructions. Small cystic for- 
mations of obscure origin are sometimes found in the peritoneal 
covering of the tubes and along the attachment of the broad liga- 
ment. Their contents may be colloid or serous. 

The hydatids of Mc i are small cystic formations about 
the size of a Peay hanging by a long pedicle at the fimbriated end 
of the tube, They are probably the result of distention of the 

_ closed end of Mailer’s canal. 

Tubo-ovarian cysts are formed by distention of the abdominal 
end of the tubes when the fimbriated extremities are attached to 
the ovary, or in other cases may be the result of rupture of fol- 
Helae eyets of the ovaries themselves into the abdominal end of 

e tubes. >) 


EXTRA-UTERINE PREGNANCY. 


Etiology.—Any obstruction to the downward migration of the 
ovum may lead to its retention and devel t in abnormal 
situations. The actual cause is usually difficult to determine. 
Impregnation possibly frequently takes place in the Fallopian 
tube ; but unless some obstruction arrests the passage of the ovum 
into the uterus, normal uterine gestation takes place. Swelling or 
rapid decidua-formation of the mucosa of the tubes may be one 
of the causes, and chronic salpingitis, by causing destruction of 
the cilia of the epithelial cells, and thickening and adhesions of 
the walls of the tubes, acts in a similar manner, Any other form 

ion, as by tumors or external compression, may be 
e mong the etiologic factors. 

Varieties and Pathologie ane ato nty Ae of extra- 
uterine pregnancy are prol y in the beginning tul ancies. 
This condition eee iaraay part of the tube. Te is rarely 

terine end, but may occur there in that part of the 
mbedded in the wall of the uterus. ‘The term in- 


ined 
id stretching of the walls of the tube. 
at the mucous membrane of the uterus 
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Among the terminations of tubal are the following : 

aE The tube may rupture ap the broad Higanent into the 

ritoneal cavity, or, in cases of interstitial pregnancy, into 
Trace Asa eae of these accidents hematoma of the broad 
ligament, hematocele, and local or general peritonitis may occur, 


sOnORIOMe wrLEY 


Pac, 527-—Tubal ancy. removed befor ‘The opening that has been 
= Freee eS abo abows the charionte vill (Pnroeele be 


or sudden death may take place as a direct result of the hemor- 
rhage, Sudden death from collapse is more frequently due to 
this cause than has generally been supposed. 

2. The ovum may be destroyed in tte tube and the gestation 
cease. In this case the fetus subsequently undergoes various 
changes. More or less degeneration usually oceurs, and shapeless 
masses or adi) may result. In other cases calcification of the 
remnants of the disorganized fetus leads to the formation of a 
pre ate ‘This may take place within the tube, or after rupture 
of the tube and enclosure of the fetus in a sac formed by circum- 
scribing peritonitis, 

3. je discharge of the ovum (tubal abortion) or occur, 
and the gestation may terminate without serious results. Tn other 
cases, however, it leads to a discharge of the blood through the 
unelosed abdominal ostium of the tube into the peritoneal cavity ; 
and hematocele, peritonitis, or sudden death from hemorrhage may 
oceur, 

4. In very exceptional cases tubal pregnancy goes on to full 
term qwithout mets of the tube. Searicas labor may then 
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come on, the fetus, as a rule, perishing. The liquor amnii is 
absorbed, and degenerative changes Teail to Tan aaineoe 
the formation of adipocere or of a Lith ion, take place. The 
mummified fetus may remain for many years. Very rarely after 
sporious labor the fetus is acbareed into the peritoneal cavity, 
and may be delivered through the rectum or in other ways. 
Abdominal Pregnancy.—This term is given to cases in which 
the tube has ruptured and the ovum, enclosed in its membranes, 
escapes into some pete the abdominal cavity, where it remains 
free or surrounded by adhesions the result of peritonitis. The 
placenta, as a rule, remains in the tube ; but it may also establish 
secondary attachments to parts of the peritoneum, Primary 
abdominal pregnancy—that is, impregnation and gestation in the 
abdominal cavity—does not seem ever to occur. 


THE VAGINA. 


PROLAPSE OF THE VAGINAL WALLS. 


Prolapse of the anterior or posterior wall of the vagina may be 
due to Spel relaxation of ee tissues, or it may be fear 


to prolapse of the uterus and similar conditions that press the 


vaginal walls downward. Not infrequently the posterior wall of 
the bladder is seaeaet downward with the anterior wall of the 
vagina, and vaginal cystocele results. Similarly the anterior wall 
of the rectum may be carried downward with the posterior wall 
of the vagina; this is termed vaginal reetocele. 


STENOSIS OF THE VAGINA. 


Congenital stenosis is rare, More frequently the lumen of the 

ed by contraction of cicatricial tissues formed in 

cs of the walls, or by adhesion of the opposite 

u ‘ulcerations. Complete occlusion may oveur in 
the latter form of cases, especially in old women. 


WOUNDS AND FISTULA: 


the vaginal walls may be cansed by the insertion 
instruments, or by coitus. Much more fre- 

ue to stretching or pressure during labor, 

used by overdistention are frequent, but 
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through the vagina, and often cause secondary inflammations of 
the entire vaginal mucosa. 

Similar fistule may be due to ulcerative processes of other 
kinds, to necrosis of carcinomata of the vagina, or to diseases of 
the bladder or rectum. 


CIRCULATORY DISTURBANCES. 


Active hyperemia occurs in the early stages of inflamma- 
tion, The mucous membrane is light red in color and a little 
awollen. 

Passive hyperemia is frequent in pregnancy ; and occurs in 

uence of pressure due to other causes, such as uterine 
tumors and the like. The mucosa becomes swollen and edema- 
tous, and may be moist from increased secretions. 

Hemorrhages into the vaginal walls are most frequently due 
to traumatism. Inflammation and ulceration may result from the 
hemorrhagic extravasation, 


INFLAMMATIONS, 


Acute Catarrhal Inflammation, Vaginitis, or Colpitis. 
—This condition is frequently due to gonorrheal infection, but 
may result from other causes, such as mechanical and chemical 
irritants, or in young girls from the invasion of the Oxyuris 
vermicularis from the rectum. ‘The mucous membrane is usu- 
ally deeply congested, and the surface is covered with muco- 
purulent exudate. In gonorrheal cases the ceryix uteri and 

mare, as a rule, coincidently affected. 

Exfoliative Vaginitis.—In rare cases of intense catarrbal 
vaginitis, in which the deeper layers of the mucosa are pracy 
involved, membranous formations, consisting of parts of the super- 
ficial epithelial layers, may be discharged. 

Pseudomem jous vaginitis may occur in association 
with various infectious diseases, such as pneumonia, pyemia, 
cholera, ete.; but it is more frequently the result of pressure- 
necrosis and infection occurring during labor, and is one of the 
lesions of puerperal sepsis. The surface of the vagina is more or 
less extensively covered with a dirty and exfoliating pseudomem- 
brane. After discharge of the latter ulcerations are often formed. 
Extensive necrosis of the vaginal walls may occasion great de- 
struction, and in some instances phlegmonous inflammations of 
the perivaginal tissues may cause separation of the mucosa. 

ic catarrhal vaginitis may be the continuation of an 
acute inflammation, or may occur in a gradual manner in women 
reduced in vitality. The mucosa usually presents appearances 
somewhat like those of acute cases, though the congestion ix less 
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marked. Abundant mi lent or mucous discharge (leucor- 
rhea) may be eects rosions of superficial epithelium and 
enlargements of the lymphoid follicles are sometimes observed. 
Tn long-standing cases the surface may be smooth and the entire 
mucosa somewhat indurated. 


INFECTIOUS DISEASES. 


Tuberculosis may occur in the form of ulcers associated with 
uterine tuberculosis, or in the form of lupus from extension of 
the latter from the vulva. 


Syphilis.—Chancers may occur in any of the i 
and Cievinasabel feateere 5) or diffuse Jofiteations Sarees 
described. 

TUMORS. 


Fibroma and myofibroma may arise in the muscular layer 
of the vaginal wall, and may project as nodular masses or assume 
a polypoid form. 

Sarcoma may occur as a circumscribed mass, but more com- 
monly as diffuse infiltration which tends to ulcerate. 

r are not infrequent, in the form of small warts 
or oredr slevneed cone paren 2 

oma of the vagina is most juently secondary to 
cervical cancer, ‘Similarly it may follow acee oF the vulva. 
Primary carcinoma of the vagina is rare. It occurs in the form 
of a circumscribed vi ijectir 


sts of the v: 
m 


rous and colorless, or less frequent ly of brownish color, 
a flat epithelial lining has been discovered, 
> bably variable. Some seem to 
its of the lower end of the Wolffian duet; 
ymphangiectatic. The multiple small cysts 
pregnancy are due to follicular distentions, 

h subsequent cystie change, 
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reflection from this covers the fetus enclosed in its membranes, 
the reflection being known as the decidua reflera, At about the 
fifth month of development the decidua reflexa and the decidua 
vera unite and fuse. The portion of the decidua vera at which 
the placenta is subsequently located is termed the decidua serotina, 
Tn this portion the vascular system is particularly marked, and is 
composed of large venous sinuses with thin walls. The fetal cho- 
rion carries on its outer surface numerous small projections, or 
villi. In the region of the decidua serotina these villi undergo 
marked hyperplasia and bury themselves between the venous 
sinuses of the decidua. At the junction of the villi and the 
decidua two layers of cells are epee ‘The first, immediatel, 
covering the villi, consists of cubical epithelial cells (Langhan’s 
cells), Outside of these, and uniting the villi with the maternal 
tissue, is a layer of clear protoplasmic material containing large 
nuclei. ‘This has the appearance of nucleated eat yo rather 
than that of collections of cells of definite outline. This 
lasmic layer, syneytiun, is probably, like Langhan’s cells, derived 
rom the covering of the chorionic villi though some authorities 
contend that it is maternal in origin, 


ABNORMALITIES OF DEVELOPMENT, 


The Placenta.—Abnormal smallness of the placenta, or 
hypoplasia, and abnormal largeness are occasionally observed. 

ore frequently an adventitious placenta ( placenta suceenturiata) 
may be attached to the main placenta, or may lie near it. Abnor- 
mal location of the placenta at or near the neck of the uterus 
( placenta previa) is an important condition, from its liability to 
cause hemor and miscarriage. 

The Umi Cord.—Occasionally the cord is divided near 
its placental end into two or more branches. The placenta may 
be correspondingly divided, or single. The attachment to the 
[gees may be marginal instead of central, and sometimes the 

lood-veasels spread out into a broad marginal attachment, with 
absence of their gelatinous covering. The latter is termed vela- 
mentous insertion, 

Abnormalities of the blood-vessels, such as branching, a single 
artery, two veins, etc., are unimportant. 

wists and knots of the gord are frequent, and may strangulate 
the cord and stop the circulation, causing death of the fetus. 

Thickening of the intima of the umbilical vein and of the ad- 
ventitia of the arteries is probably syphilitic in nature. 


CIRCULATORY DISTURBANCES. 


Hydrorrheea gravidarum is a condition in which abundant 
serous or aacianhen axtid liquid is secreted from the decidus. 
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‘The condition occurs in women suffering from general anemia, but 
is probably due to local conditions within the uterus, Abortion or 
miscarriage is not unusual, 

Hemorr! from the decidua or into the decidua and pla- 
centa are not infrequent. Hemorrhages from the surface may be 
due to preceding decidaal disease, or may be obseure in origin. 
Large hemorrhages may cause rapid discharge of the uterine con- 
tents. In cases of that abnormal position of the placenta called 
placenta previa hemorrhages are frequent. 

Fleshy moles is the term used to designate formations in the 
deciduw and placenta resulting from ual hemorrhage and 
destruction of the ovum. The hi takes ES in the 
decidua, and then extends between the chorionic villi into the fetal 
membranes, which may be more or less extensively torn apart. 
Irregular masses of clotted blood attached to the placental site and 
to the chorion are discovered. The amniotic cavity contains vis- 
cid fluid and the ovum is more or less completely disonganized. 
Sometimes no recognizable remnants can be found. The moles 
may be retained a long time, and may undergo secondary calea- 
reous infiltration. Usually they are soon di R 

Placental .—This term is applied to light-colored, 
more or less indurated areas met with in the ita, decidum, 
and sometimes in the chorion, The nature of these formations is 
still somewhat uncertain. They are composed of fibrin, of retieu- 
lated or granular character, with occasional areas of softening and 
hemorrhagic accumulations, and are not rarely surrounded by a zone 
of sales sel ations feme of ee " cae infarcts ” may be 
only an exaggeration of the norm: tion-necrosis oveurring 
toward the end of pregnancy. When they are extensive it is very 
probable that they represent results of disturbances of circulation 


caused by thickening of the walls of the blood-vessels, 


INFLAMMATION. 


icentitix), of the chorion villi, 
oS idualis) bie occur in| oe 
es of the uterus, and especially in cases 
or fetus. “The inflammation takes the form 
ion and induration. This may begin in the 
to the placenta}and may be of a diffuse or 
er. "The villi of the placenta mele 
ce tissue, Are su de- 
shy. In other eases the inflammatory changes 
in the walls of the blood-vessels and around 
and umbilical cord. Nodular f 
1 results, the latter especially in cases in whic 
it of the chorionic villi has occurred. 
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Diffuse by lasia of the decidua is sometimes described as 
endometritis eeiduatia, The inflammatory nature of such cases, 
however, is uncertain. 


INFECTIOUS DISEASES. 


Tuberculosis of the placenta was suspected as a possible con- 
dition long before positive demonstrations were made. In recent 
rs, however, a number of undoubted cases have been described. 
atc) ically there may be but little change in the appearance 
of the affected rts. 

Small tubercles, containing abundant giant cells and tubercle 
bacilli, first appear in the decidua serotina, and later invade the 
placental and chorionic tissues between the villi. ‘The epithelial 
covering of the villi undergoes hyperplaeis forming collections of 
large alls In the later stages of the process caseons necrosis of 


the tubercular structures takes place, and the villi themselves suf- 
fer invasion and degeneration. Their blood-vessels are frequently 
oceluded by hyaline thrombosis and proliferation of the endothelial 
lining. Tubercle bacilli have been demonstrated in the vessels of 
the fetal side of the placenta, though less frequently and abund- 
oS pnts the maternal vessels, 


is of the placenta may take the form of a diffuse hyper- 
plasia, or of a nodular or gummatous process. The placenta is 
enlarged, indurated, and heavy; it is light colored in localized 
areas or diffusely, epee cellular proliferation spring- 
ing from the adventitia of the blood-vessels is the characteristic 
feature. The epithelial cells covering the villi may proliferate, 
and fatty degeneration of the body of the villi is not infrequent. 
The chorion and amnion may be diffusely thickened. The syphi- 
litic nature of cases conforming with the above description is often 
doubtful, as is also the nature of some of the cases of vlacentitis 
that are often described as syphilitic, 


HYPERPLASIA. 


Occasionally diffuse or circumscribed thickening of the decidum 
occurs in association with chronic metritis; the term endometritis 
devidualis is applied to this condition (see Inflammation). 

Placental Pol »—Portions of the decidua, and especially 
the placenta, retained in the uterus, may remain firmly attached 
and may undergo subsequent proliferative change, forming poly- 

id tumors of adenomatous structure. These are particularly 


uent after abortion. 
Deateaertve Placental Polyps.—Like the preceding, these 
originate in retained portions of the placenta, but differ in the 


more active proliferative changes that take place. On the uterine 
surface they are covered with fibrin and blood-clots, and at their 
a2 
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attachments are composed of variously formed cells, including 
large epithelium-like cells enclosed ina vascular stroma, The 
wih may involve the uterine tissues to considerable extent. 
fia uatare is obscure in some particulars, but resembles that of the 
Loma. 
datid moles present themselves as rounded, rather trans- 
lucent bodies hanging by their pedicles to the outer surface of the 
chorion, and often at ed one to another in clusters, resembli 
a bunch of grapes. Microscopically they are found to be com 
of myxomatous or more or less edematous fibrous tissue containi 
few cells and free nuclei, and covered in the outer surface by epi- 
thelial cells (Fig. 828). The natire of the hydatid mole has been 


xtend deeply into the decidua, and even 
muscular wall of the uterus, 

ire especially met with in women snffering from 

ases (nephritis, anemia) and in those be- 

Endometritis seems to bear some 

evidently one of the fetal rather 

shown by the limited extent of the 

in twin cy the 
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moles are discharged in the form above described, or enclosed in 
clotted blood. 


Sas Malignum.—The nature and peculiarities of 
this ition have been sulficiently described ea page 156), . 


THE VULVA. 


. WOUNDS. 


Injuries of the vulva frequently occur during labor. Lacera- 
tion of the fourchette is very common, and in a considerable pro- 
tion of cases more extensive tears extending into the perineal 
vy, and sometimes through this into the rectum, are ol ed, 
Prolon, pressure and contusion during labor may occasion 
hemor! into the tissues of the yulva. 


CIRCULATORY DISTURBANCES, 


Active hyperemia is met with in acute inflammations. 

Passive hyperemia and edema occur in conditions in which 
there is general venous stasis, as in cardiac or pulmonary diseases. 
They are also met with in pregnancy. The vulva is dark red in 
color, sometimes cyanotic; the subcutaneous and submucous tis- 


sues become edematous, and in consequence the labia majora may 
swell enormously. 

toma of the vulva is caused by compression and contu- 
sion of the vulva during parturition, or less frequently at other 
times. Varicosity of the veins is a predisposing cause of import- 
ance, Considerable masses of blood (“thrombi”) accumulate in 
the submucous tissues of the vulva and vagina, These may be 
subsequently absorbed, or they may discharge through the skin in 
consequence of superficial ulcerations and ruptures. Infection of 
the thrombus may cause abscess of the labia or other affected 
parts. 

INFLAMMATION. 


Acute catarrhal inflammation results from the same causes 
as oceasion acute vaginitis. The pathologic appearances are, in 
general, the same, though edematous swelling is Tikely to he more 
marked, Distention of the glands of Bartholin and secondary 
abscess-formation in these glands are common conditions in 
gonorrheal vulvitis. 

Chronic inflammation sometimes follows acute vulvitis, 
Considerable hyperplasia of the mucosa is sometimes the result, 
Erosions and ulcerations are less frequent. 

, or abscess, of the sub- 
mucous tissue of the labia majora sometimes results from exten- 
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sion of a similar process in the adjacent pasa te may be the 
direct result of injuries and hematoma, with secondary infection. 


INFECTIOUS DISEASES. 


Diphtheria sometimes attacks the vulva, especially in 
peral women. The pathologic conditions are similar to those 
observed in other mucous membranes. 
losis may occur in the form of lupus, The lesions 
are irregular ulcers with elevated edges and more or less necrotic 


Syphilis.—Chancers are met with on the sides of the labia 
and elsewhere, 

Chancroids occur in the same situations as chancers. Very 
often opposite sides of the yulva are involved by attrition. 

Gangrene of the vulva may be the consequence of severe 
contusions or inflammations occurring in the course of various 
infectious diseases. 

TUMORS. 


Fibroma, pine coa aoBiaD and myofibroma are occasion- 
ally met with as nodular tumors or polyps arising from the labia 
majora, Tipoma and sarcoma may present a similar macro- 
scopic appearance, All of these growths are rare, 

Elepha yvulvee is a not infrequent affection, sstecals 
in eastern and tropical countries. It may be due to congeni 
dilatations of the lymphatic channels, or to lymphangiomatous 
tumor-growths. More frequently Sleplinbaas is caused by 
inflammatory conditions that occasion obstruction to the flow of 
the lymph. Tn some instances the etiology is obscure. 

Pathologically, elephantiasis consists of a thickening of the 

beuta = connective tissue, with more or less involvement of 
i 1. The disease may begin in the clitoris, or in one 
bia, and may be confined to the primarily 
xtend to other parts. The aff i are 
tons; the skin is tightly bound to the subeuta- 
urface may be irregularly elevated, but in 
Superficial ulcers may oceur, and some- 
gov communicate with the surface, 
rhea). 
ors are not infrequent in syphilitic 
f elevated condylomata. A somewhat 
cure etiology is that termed carnnele. 


Jomatous and highly vascular elevation 
the glands of Bartholin has been 
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Carcinoma is uncommon, It most frequently arises from the 
clitoris, but may affect any portion, Glandular cancer may begin 
in Bartholin’s glands. : 

Cysts are quite frequent. Small retention-cysts, containing 
a (atheromatous) matter, are sometimes met with in the 
labia majora. Larger cysts, containing serous or somewhat blood- 
stained liquid, may result from hematomata, or may be lymphan- 
giomatous in origin. Hydrocele of the canal of Nuck has the 
superficial appearances of a cyst of the labia. Retention-cysts of 
Bartholin’s glands have been referred to above. 


THE PENIS AND SCROTUM. 


CONGENITAL ABNORMALITIES. 

Absence of the penis is rarely observed ; more frequently it is 
abnormally small, resembling the clitoris of the female. Occasion- 
ally the organ is doubled, each half containing a duct, one for the 
discharge of urine, the other for seminal fluid. 

Hypospadias is the condition in which the urethra terminates 
in an orifice on the under surface of the penis, in the pendulous 
portion or at the bulb, or occasionally at the root of the scrotum 
or in the perineum. Kpispadias is a less frequent condition ; the 
urethral orifice in this case is found upon the dorsal side of the 


organ. Excessive Jena of the prepuce is a frequent abnormality ; 


there may be associated with this stenosis of the preputial opening, 
so that the glans penis cannot be exposed ( ANOS 


INFLAMMATION. 


Inflammation of the mucous membrane of the glans 
penis (balanitis) and of the prepuce (posthitis) is not infrequent. 
Among the more frequent causes are uncleanliness, with decompo- 
sition of smegma retained beneath the prepuce, irritation by the 
urine in cystitis or other inflammatory diseases, gonorrheal infee- 
tion, and chaneroids. The mucous membrane mes swollen 
and red, and considerable purulent exadate may be discharged. 
Edlematous swelling of the prepuce is frequent, and may cause 
inability to retract the prepuce over the niece (phimoxis). In other 
cases the prepuce, previously drawn back, mes 80 tensely 
swollen that it cannot be pushed forward to its normal position 
( paraphimosis), 

Tn catarrhal inflammation of the prepuce there may be associ- 
ated retention-cysts of the mucous glands, The cysts may rupture, 
causing small ulcerations. 

tion of the cavernous bodies may result from 
traumatism, or from extension of gonorrheal urethritis, and may 
sometimes occur in infectious diseases, such as small-pox, pyemia, 
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ete. The penis swells considerably, and abscesses or diffuse puru- 
lent infiltration may result. In traumatic cases with hemorr! 

exudation necrosis or gangrene may result. In ease of favorable 
termination after severe inflammations cicatrices may be formed. 


INFECTIOUS DISEASES. 


Syphilitic chancres and soft chancre or chancroid are 
frequently located upon the ice or its frenum, or upon the 


lans penis (the lesions are described in Part 1.), 
. Muberculosis is a mre condition in this situation. Tt has 
been met with in the form of necrotic ulcerations. It is very 


likely that direct infection of the penis may occur during coitus 
with a woman who has genital tuberculosis, 


TUMORS. 

Papilloma, or condyloma acuminatum, is not infrequent 
on the glans penis and prepuce. Sometimes it has a sheteane 
inflammatory origin, occurring in association with gonorrhea, 
syphilis, or other forms of local irritation ; in other cases it origi- 
nates without discoverable cause. There are usually several or 
many warty elevations, and occasionally a mass of warts is 

ted in a cauliflower fashion. ieroscopically, condy- 
lomata are composed of a stroma of vascular connective tissue 
covered with squamous epithelium. The cauliflower-form may be 
distinguished from epithelioma by observing that the mucous mem- 
brane is not infiltrated and is movable upon the underlying tissnes, 
inoma (epithclioma) of the penis may arise from the 
glans or from the prepuce. It may present itself as an infiltratii 
growth with a tendency to ulceration, or as a La eae canh- 
flower-like growth.  {n the latter ease it is probable that the piri- 
he vas papillomatous, with secondary carcinomutons 
that the original tumor was carcinomatous, followed 
tous outgrowths. Considerable destruction of the 
i@. may occur, and metastatic nodules are frequently 
h inal glands, 
scrotum is comparatively frequent in chi 
raffin-workers. 
is of the scrotum is a common disease of the 


of the skin, are occasionally met with un- 
a scrotum. Dermoid eysts of the scrotum 
eervan 
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, angiomata, and fibromata are rare forms of 


tumors of the penis. 

Concretions beneath the prepuce result from phimosis with 
retention of the smegma. Sometimes they increase by constant 
additions until they reach considerable size (200 g.). In one case 
under my observation gouty tophi in the prepuce grew to the size 
of a small lemon, 


INJURIES OF THE PENIS. 


Direct traumatism may occasion serious laceration of the cor- 
pora cavernosa, especially when the penis is erect at the time of 
injury, Considerable hemorrhagic extravasation may oceur, and 
inflammation or even necrosis and gangrene may ensue. Fracture 
of the penis is a term applied to rapture of the fibrous capsule of 
the cavernous bodies, Both this and less extensive lacerations 
occasion great hemorrhagic swelling, with subsequent inflamma- 
tion or necrosis. Injuries to the penis may cause rupture of the 
urethra, with extravasation of urine. 


THE ‘TESTICLES. 
CONGENITAL ABNORMALITIES, 


Absence of one or both testicles is a rare condition. More fre~ 
Anes the organ is hypoplastic, remaining undeveloped through 
ile. 

The most frequent congenital abnormality is eryptorchismus, 
the condition in which one or both testicles remain in the abdomi- 
nal cavity, in the inguinal canal, or elsewhere in the tract through 
which normal descent oceurs, ‘The undeseended testicle may de- 
scend at or before puberty, or may remain fixed in ite abnormal 

ition. In the latter ease, especially if the testicle is in the 
inguinal eanal, secondary inflammation or atrophy may occur, 
Slight defects in the development of the testicle are not infre- 
quent, but are unimportant. 


ATROPHY AND HYPERTROPHY. 


Atrophy may follow any form of inflammation of the testicle 
or epididymis, such a8 those occurring after gonorrhea, mumps, 
and other infectious diseases or traumatismn. In other instances 
pressure upon the organ, as in hydrocele, tumors, ete,, i the cause 
of atrophy. The most frequent form is that which occurs as a 
natural process of involution in old age (senile atrophy). 

The testicle decreases in size, increases in hardness from over- 

th of connective tissue, and is usually more pigmented than 
in health. Microscopically the seminal tubules are found to have 
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undergone fatty degeneration, and contain fatty débris and blood- 
corpuscles, 
‘ophy of one testicle may occur as a compensatory 
in cases of disease, atrophy, or removal of its fellow. 
ypertrophy of this sort has been produced experimentally in 
animals, The seminal tubules increase in size, but are otherwise 
normal. 


DEGENERATIONS, 


Fatty degeneration is frequently observed in testes sub- 
jected to pressure through tumors or other pathologic conditions, 
and in cases of atrophy of the testicle from any cause, The epi- 
thelium of the tubules is attacked, and may be completely 
stroyed, with production of fatty detritus. 

Myxomatous degeneration occurs in various tumors of the 
testis aud in gummata. 

fication may affect old inflammatory deposits, expecially 
those of the epididymis. 

Caseation is a frequent condition in tuberculous and syphilitic 
lesions ; and abscesses may undergo a process of inspissation, with 
formation of dry, casaatineraearials 


CIRCULATORY DISTURBANCES. 
hyperemia of the testis, epididymis, and especially 
anes, oceurs in ure with acute heroes 
remia is caused by pressure upon the veins or 
varicosity). "The testis Sac Acasa be- 
lema, and, if the hyperemia persists, fatty 
y may result. Serous effusion into the 
ele) may occur, but this condition is more 
“y (see page 666). 
¢ spermatic artery may oceasion hemorrhagi 
is or gangrene of the testis. is 
in a few cases, and has been proved 
gangrene seems to be caused by 
form plexus. 


he testis (orchitis), the epididymis 
rinalis (raginitia testir), 
uent factor in the etiology, 
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eumonia, and various forms of septicopyemia the ifie organ- 
[ee have been discovered in hen a in fsmninallabs Similar 
inflammations occur in scarlet fever, syphilis, and small-pox, and 
are doubtless caused in the same way, though the specific organ= 
isms are unknown. In these cases the testis is more frequently 
affected than the epididymis. 

Ina third group of cases infection occurs through the vas deferens, 
and the epididymis is affected first and often alone. The most 
frequent infectious agent in this group of cases is the gonococeus ; 
but other micro-organisms may enter the vas deferens, reach the 
epididymis and cause inflammation, in other diseases of the bladder 
or urethra, or after operations upon these parts, such as erushing 
vesical caleuli, cutting urethral strictures, and the like. 

Pathologic Anatomy.—Inflammations of the different parts 
may be separately considered. 

Acute Orchitis.—In acute orchitis the testis is swollen and more 
or less edematous on account of inflammatory exudation. Miero- 
scopically the striking feature is round-cell infiltration of the 
intertubular tissues, This may be diffuse and uniform, or may 
oceur in circumscribed areas. The latter is especially common in 
the orchitis of variola and pyemia, The round cells may infiltrate 
the walls of the tubules, and may be discharged into the tubules 
in great numbers, At the same time the epithelial cells may suffer 


degeneration and desquamation. Intense orehitis may to the 
formation of abscesses, single or multiple. These may subse- 
quently undergo complete absorption, or may become inspissnted 
and encapsulated, the contents of such a focus consisting of fatty 
detritus and cholesterin, In other cases the abseess may rupture 
externally, and occasionally granulations springing from the tunica 
albuginea or the testis ma acon through the opening. The 
i 


term benign fungus is ap] to this condition. 

Chronic orchitis is results from the acute form. The 
inflammatory changes of the intertubular tissues gradually lead to 
induration, and the testis becomes hard and contracted, the con- 
nective tissue and septa being increased in density, the tubules at 
the same time suffering degenemtion and atrophy. In cases fol- 
lowing acute suppurative orchitis the tissues surrounding the 
inspissated abscess become sclerotic, and the tubules are in la 
part or wholly destroyed. Small nodular areas are discovered in 
such cases, and on section these are found to consist of a dense 
wall of fibrous tissue enclosing thickened pus containing fat 
detritus and cholesterin. The membranes surrounding the testis 
are usually thickened and united by adhesions. 

Chronic orchitis without a definite antecedent acute stage is a 
frequent result of syphilis (see pese 668). 

Acute epididymitis occurs when infective agents have reached 
the epididymis through the vas deferens. There is tense swelling 
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of the epididymis, and not rarely associated inflammation with 
serous exudation in the tunica vaginalis, The testis is not, as a 
rule, involved. The process begins as an acute catarrhal inflam- 
mation of the tubules of the epididymis ; later, cellular infiltra- 
tion and occasionally abscess-formation occur in the intertubular 
connective tissues, "The inflammation is sometimes completely re~ 
solved, but in other cases fibrous thickening, diffuse or nodular, 
results, Inspissated abscesses surrounded *, fibrous tissne are 
sometimes seen, as in orchitis, ‘The epithelium of the tubules 
embedded in the new-formed fibrous tissue may undergo a cer- 
tain amount of proliferation, suggesting the appearance of ude- 
noma or cancer. The vas deferens Ey be permanently ob- 
structed, and the tubules on the proximal side and in the testis 
may undergo cystic distention. Extensive epididymitis very 
commonly causes atrophy of the testis. 

Vaginitis testis and periorchitis are terms applied to inflamma- 
tion of the tunica vaginalis testis. This sittin is usually the 
result of orchitis or epididymitis, but may sometimes occur as a 

imary inflammation resulting from traumatism or other forms of 
nritation. 

The tunica vaginalis is a reflection of the peritoneum, and in- 
flammatory conditions arising in it resemble those of the abdomi- 
nal peritoneum. 

Serous or serofibrinous vaginitis testis is the most frequent 
form. This may be acute or chronic, and is characterized by the 
accumulation of small or large collections of serous liquid. In 
slowly developed cases the quantity of liquid may be one or two 
liters. It may be clear serum, but often contains flakes of fibri 
or leukocytes, and is sometimes reddish from the presence of 
blood-corp Sometimes the liquid is milky or turbid, and 

y lets and cholesterin-crystals, A chylous variety 
ountries, and is probably caused by the Filaria 


rm used to designate effusions of these sorts. 
ntains spermatozoa, when the term /ydro- 
plied. ‘This condition is due to the of 
roperly developed spermatic tubules or from 
‘epididymis or testis, In certain cases it is 
rocele spermatica and spermatocele (see 


1s the tunica vaginalis undergoes hyper- 
ill, wart-like elevations may be formed 
nodules may become separated and 

like those in the joints, Another 
mmatory changes in the membrane is 
ns, causing a bi or multilocular 
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When the canal connecting the sac with the peritoneal cavity 
has remained patulous the fluid of hydrocele may be pressed into 
the abdominal cavity. The term hydrocele processus vaginalis is 


lied to such cases, and the term pdroesle faticalk Reread ip 
ane in which only the upper part of the vaginal canal is patulous 
and filled with liquid. th funiculi cystica results from col- 
lections of fluid in the middle portion of the canal, the upper and 
lower ends being obliterated, 

Purulent vaginitis testis occurs in association with epididy- 
mitis and orchitis, and sometimes primarily after traumatism., An 
ordinary hydrocele may be converted into a purulent collection by 
puncture with infected instruments, The sac is more or leas dis- 
tended with purulent liquid, and the surface of the membrane is 
covered with fibrinopurulent exudate. The pus may discharge 

ly, or may become inspissated ; and extensive adhesions 
may obliterate the sac. 

Hemorrhagic Vaginitis Testis.—In severe acute inflammations 
the exudation may be more or less hemorrhagic. More distinctly 
hemorrhagic forms of inflammation result from traumatism ; in 
these cases there is first extravasation of blood and then inflamma- 
tion. ‘The sac may be lined with fibrinous and hemorrhagic depos- 
its, and the membrane becomes thickened. In the terminal 
considerable thickening and sometimes calcification of the tunica 
vaginalis are observed. 

Inflammation of the vas deferens may be associated with 


ES ee or orchitis, or may oecur independently in cases of 
irect traumatism. In syphilitic disease of the testis, and less 
commonly in other forms of orchitis, the vas deferens may be 
greatly thickened. rs 


INFECTIOUS DISEASES. 


Tuberculosis is most frequent in the epididymis, but may 
involve the testicle as well. The infection occurs in one of two 
ways: either through the vas deferens, in consequence of tuber- 
culosis of the prostate, seminal vesicles, or bladder; or through 
the circulation in cases of pulmonary or other forms of tubereu- 
losis. It has been shown that tuberele-bacilli are discharged from 
the body in the seminal fluid in cases of pulmonary and other 
forms of tuberculosis ; and when local conditions predispose tuber= 
culous infection of the epididymis may occur. Gonorrheal epidid- 
pais seems to constitute such a local predisposition. Primary 

matogenous infection of the epididymis seems to occur in rare 
cases, * 

Tn cases of infection through the vas deferens there are formed 
in the walls of the tubule of the epididymis small tubercular masses, 
which rapidly increase in size and run together, forming cascous 
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areas of considerable size. Further invasion occurs along the 
lymphatic channels and the tubule, and rapid involvement of a 


considerable part of the epididymis results (Pig. oa ‘The tub- 
ule surrounded by tuberculous tissue may become filled with des- 


Vie. 220.—Tuborculosis of the epididymis and testicle (modified from Bollingur). 


Saint epithelium and es or caseous matter, and may be 


ilated in a eystic form, Extension to the testicle may oceur, but 
is unusua 
riated serous or serofibrinous vaginitis testis is not infin 
some cases the tuberculous disease itself extends to 
vlar envelopes and causes nodular elevations, or uleera~ 
tulous communications with the surface. 
is tuberculosix of the Ue vmis is, in the first 
rm; but the tube grow rpidly and 
ly formed, 

deferens may be secondary to tubereu- 
cles and bladder, or of the epididymis, 

nus awelling of the walls of the duct. 
juently seen in the testicle in the late 
din congenital syphilis. The epi- 
es are secondarily myolved. Two 
‘The more frequent is that in whieh 
esticle occurs; in the less frequent 
ibed gummata, In the diffuse form 
uniformly indurated, and on section 
conspicuous. ‘The tubules suffer 
and atrophy, and sometimes become 





DISEASES OF THE REPRODUCTIVE ORGANS. 669 


converted into cheesy foci. The gummata have the usual transla- 
cent or cheesy appearance. When the membranes are involved 
Ce thickening Coy i and in aa cases the me Gas ie 
the skin, causing supertiet: ulations hilitio fur . 
vas deferens eines ‘ly thickened, be te also ees ‘ane of 
the blood-veasels of testis and epididymis. 

of the testis occasions nodular lesions and pressure- 
atrophy of the tubules. Lepra-cells containing bacilli, as well as 
free bacilli, occur in the tubules in abundance. This fact is im- 
portant as indicating a possible mode of transmission of the disease. 


TUMORS. 


Fibroma is occasionally observed in the rete testis and tunica 
albuginea ax a small nodular tamor, 

Chondroma is rare. It may occur in the epididymis or rete, 
as a single node or as multiple small nodules. More frequently, 
small cartilaginous areas are found in carcinomata or other tumors 
of the testis. 

Osteomia is very rare. 

Myxoma is rare, except in association with other tumors. 

Rhal sometimes occurs in the form of flesh-like 
growths of the testis. 

Sarcoma may occur in any of its various forms in the testis, 
and less commonly in the epididymis. It forms rapidly growing _ 
whitish or reddish tumors. Secondary changes, such a8 itty de- 

neration, hemorrhage, cystic softening, and caseation, are not in- 
nent. Cystic dilatation of the seminal tubules may occasion 
marked changes in the appearance of the tumor. ‘The cysts are 
small, and filled with turbid liquid containing fat, desquamated 
cells, and cholesterin ; or large, and contain serous liquid, either 
clear, turbid, or blood-tinged. ‘The lining epithelium of the eysts 
is columnar, or, in case of cysts of the epididymis, often ciliated, 
‘The walls of the tubules in some instances undergo active hyper- 
plasia, giving rise to papillomatous clevations of the inner surtiee, 
and a truly adenomatous proliferation may occur. In the latter 
cases the tumor may be designated adenosarcoma, Growths of this 
variety are sometimes met with in young adults or children, and 
most frequently in the rete testis. They are more or less malig- 
nant, causing frequent metastasis through the lymphatics or blood- 
vessels. 7 

Adenoma of the testicle is rare ; much more frequently cystic 
tumors have a more or less adenomatous character (see Cysts). 

Carcinoma may occur in the form of a scirrhus, but more fre- 
quently as a soft or medullary variety (Fig. 330), Mucoid and col- 
loid degenerations are rather frequent, and cystic softening may 
occur, Cysts may also result from dilatation of the tubules. Curti- 
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laginous areas are sometimes found in the stroma of the growth ; to 
such the term chondrocarcinoma is apple. More. or less com- 
plete destruction of the testicle and epididymis is frequent, but the 
tunica albuginea usually resists invasion for a considerable time. 
Carcinoma of the testicle seems to originate from the epithelium 





Fic, 280.—Careinoma of the testicle (from a specimen in the Muscum of the Plladetphie 
Hospital), 


of the convoluted tubules. Metastasis through the lymphatics 
and blood-vessels is frequent, and extension through the testicular 
envelopes to the skin may occur. 

Cysts.—Retention-cysts of the tubules are frequent in eases 
of inflammation and induration of the testis and epididymis, Some- 
times they contain a simple milky liquid ; in other cases sperma- 
tozoa ure found in the fluid, and to these eysts the term sperma- 
tocele is applied. The cysts may be numerous and small, or ma 
be very large, containing a hundred or more cubic centimeters 
liquid. The eysts are found in the body of the organ; but, when 
large, project from the surface, Very lange eysts push the testicle 
and idymis to one side, Occasionally cysts originate from the 
hydatids or the paradidymis. These may be spermatoceles, when 
one of the vasa aberrantia opens into them, 

Secondary proliferations of the epithelium of the cysts may 

i : Be - 
convert a simple into a papilliferous eystoma; and occasionally 
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the primary process seems to be one of adenomatous character, the 
cystic condition being the result of secondary distention or of the 
peculiar character oF the acini formed. 

Small oystic cavities may contain mucous liquid or thiek, curdy 
material. “In the latter ease the term atheromatous cyst is appli- 
cable. 

Dermoid cysts are occasional tumors of the testis eh 
‘They may be simple sacs, lined with epidermal tissue and filled 
with pultaceous matter; or complicated dermoids, containing 
teeth, bone, muscle-fibers, and nerve-tissue. 


PARASITES. 
Echinococcus-cysts are rarely met with. 


THE PROSTATE GLAND. 
INFLAMMATION. 


Inflammation of the prostate, or prostatitis, is most 
frequently secondary to posterior urethritis. Sometimes, however, 
it results from other causes, such as metastatic involvement in 
general pyemia or other forms of infection. Inflammations in the 
vicinity and direct injuries of the prostate may likewise cause 
acute inflammation. 

Pathologic Anatomy.—A simple and a suppurative form may 
be distinguished. 

Simple Prostatitis—In the ordinary prostatitis following 
urethritis the disease takes the simple form, the gland being con- 
gested and swollen, and causing by its enlargement more or less 
obstruction of the urethra, Small suppurative foci may be formed 
in and about the glandular pouches and tubules. 

Suppurative or phlegmonous prostatitis, or abscess of the 
prostate, may be a terminal condition of the previous form, or it 
may be developed primarily. In cases of metastatic prostatitis 
a number of foci of suppuration may occur and subsequently coa~ 
lesee, or a diffuse suppurative infiltration may take place. The 
development of abscesses is usually acute, though in some cases it 
may occur insidiously. If the abscesses are small they may sub- 
sequently Sree encapsulation, inspissation, and even calcifiea- 
tion. Larger abscesses are prone to rupture into the urethra, 
usually through a number of openings. Sometimes, however, the 
inflammation extends to the tissues around the gland, causing 
periprostatitis, and later rupture into the rectum may occur. Ex- 
tensive phle, ous inflammation of the pelvic tissues is an 
unusual result. 
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laginous areas are sometimes found in the stroma of the growth ; to 
such the term ehondrocarcinoma is applied. More. or less com- 
plete destruction of the testicle and epididymis is frequent, but the 
tunica albuginea usually resists invasion for a considerable time, 
Carcinoma of the testicle seems to originate from the epithelium 








Fre. 290.—Carcinoma of the testicle (from 4 specimen in the Museum of the Philadelphia 
Hospital), 


of the convoluted tubules, Metastasis through the lymphatics 
and blood-vessels is frequent, and extension through the testicular 
envelopes to the skin may occur. 

Cysts.—Retention-cysts of the tubules are frequent in cases 
of inflammation and induration of the testis and pace Some- 
times they contain a simple milky liquid ; in other cases sperma- 
tozoa are found in the fluid, and to these eysts the term sperma- 
tocele is applied. The cysts may be numerous and small, or may 
be very large, containing a hundred or more cubic centimeters 
liquid. The cysts are found in the body of the organ; but, when | 
large, project from the surface. Very large eysts push the testicle 
and epididymis to one side, Occasionally eysts originate from the 
hydatids or the paradic . These may be spermatoceles, when 
one of the vasa aberrantia opens into them, 

Secondary proliferations of the epithelium of the cysts may 
convert a simple into a papilliferous eystoma; and occasionally 
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the primary process seems to be one of adenomatous charicter, the 
cystic condition being the result of secondary distention or of the 
peculiar character of the acini formed. , 

Small cystic cavities may contain mucous liquid or thiek, 
mata In the latter case the term atheromatous cyst is appli- 
cable. 

cysts are occasional tumors of the testis ¥ 
They may be simple sacs, lined with epidermal tissue att filled 
with pultaceous matter; or complicated dermoids, containing 
teeth, bone, muscle-fibers, and nerve-tissue. 


PARASITES. 
Echinococcus-cysts are rarely met with. 


THE PROSTATE GLAND. 
INFLAMMATION. 


Inflammation of the prostate, or prostatitis, is most 
frequently secondary to posterior urethritis, Sometimes, however, 
it results from other causes, such as metastatic involvement in 
general pyemia or other forms of infection, Tnflammations in the 
vicinity and direct injuries of the prostate may likewise cause 
acute inflammation. 

Pathologic Anatomy.—A simple and « suppurative form may 
be distinguished. 

Simple Prostatitis.—In the ordinary prostatitis following 
urethritis the disease takes the simple form, the gland being con- 
gested and swollen, and causing by its enlargement more or less 
obstruction of the urethra. Small suppurative foct may be formed 
in and about the glandular pouches and tubules. 

Suppurative or phlegmonous prostatitis, or absceas of the 
prostate, may be a terminal condition of the previous form, or it 
may be developed primarily. In cases of metastatic prostatitis 
a number of foci of suppuration may occur and subsequently coa- 
lesee, or a diffuse suppurative infiltration may take place. 
development of abscesses is usually acute, though in some cases it 
may occur insidiously, If the abscesses are small they may sub- 
sequently Pol bee peti ingpissation, and even calcifien- 
tion. ral 4 are prone to rupture into the urethra, 
usually through a number of openings. Sometimes, however, the 
inflammation extends to the tissues around the gland, causing 
periprostatitis, and later rupture into the rectum may occur. Ex~ 
tensive palsies inflammation of the pelvic tissues is an 
unusual result, 
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ATROPHY AND DEGENERATION. 

Atrophy of the gland is occasionally met with in youthful 
individuals, and may be the result of itsoaa or rabharee of the 
testis, It also oceurs in the aged, and in this case atroph; of the 
tissues surrounding the prostatic ducts may be accom by dila- 
tation of the ducts themselves, The gland then presents a eavern- 
ous appearance, Atrophy of the gland sometimes leads to incon- 
tinence of urine, 

Batty degeneration of the epithelium of the gland and of 
the muscle-fibers is frequent in old age, and may occur as an in- 
dependent condition or in association with Rear enlange- 
ment of the gland. The gland becomes soft, and diffusely yellow 
or mottled in color. 


CONCRETIONS. 


Prostatic concretions are not unusual in of advanced 
age, and are frequently found in considerable numbers. 

vary in size from almost microscopic granules to bodies the size 
of a millet On section through the gland these brownish- 
) ve the appeannee of a surface sprinkled with 
ranules are usually round or oval, and are character- 
ric lamellations. They may be at first, 
become brownish, The term amylaceous bodies has 

to them, and they baye been supposed, th 

omposed of amyloid material, such as occurs 

ration. When they reach considerable size ealea~ 
deposit around them and give them an irregular 
the concretions are discha: through the 
urethra ; in other cases the larger econcre- 
nently into the urethra beneath its mucous mem~ 


er genital organs, especially the 
: also met with in association with 


AND TUMORS. 


is a condition sometimes inflam- 
ore probably of the nature of 
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tumor-formation. It occurs most frequently in the aged. The 
are often quite obscure. In some cases chronic posterior 
is seems to be the important factor; in other instane 
disturbances of the circulation, and especially varicose conditions 
of the veins, are active in the causation, 
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Fre. 281.—Hypertrophy of the middle lobe of tho p + Aciniddle lobe of prostate; 


8, Urethra (White and 





The organ may enlange in « uniform manner, or there may be 

nodular or localized swellir Of the localized form the most im- 

portant, from a clinical aspect, is that in which the middle lobe or 

the isthmus of the gland enlarges and projects under the posterior 

wall of the urethra as a small or large rounded elevation, or 1 
43 
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transverse bar or obstruction (Fig. 331). ee 


ise wa hyperplane pattie tel 
jue toa of accessory 
ote in cove monbenes of os baler savant 
tion of the urethra, with subsequent involvement of 
the gland itself. 
a section through the gland there may be a uniform indara- 
tion, or in other cases, in consequence of sociated oars cites 
ithelial or glandular clements, there may pape 
the gland areas of softening or of proliferation of the 
elements, or of cystic distention fee these. In such instances the 
indurated gla pas ees more or less softened or cystic foci. 
Microscopically, in the diffuse form, involving the stroma ‘alone, 
the gland presents merely the features of uniform fibromy: 


om of hypert ; eg B 
Pio, B2.—Section vee aia nt irate st san years: natural sine: a, 


take an active part in the 
matous character ix add 


with milk-like, fatty fers Tn oe 
ention of the gland occurs. 
of the 


‘ith the discharge of urine. ‘This ix 
which the middle lobe projects 


ome instances the oppo result 
nence of urine due to with 
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the contractions of the sphincter of the neck of the bladder. In 
cases of enlargement of one of the lateral lobes obstruction to the 
favo urine is caused by lateral deviation and compression of the 
urethra, 

The muscular walls of the bladder at first become hyper- 
trophied and dilatation of the bladder subsequently occurs, 

itis, distention of the ureters and renal pelves, ascend- 
ing infection, causing ureteritis, pyclitis, and pyelonephritis, are 
among the late results. 
Sarcoma.. ma is a rare tumor of the prostate. It 
generally has the characters of lymphosarcoma, and is a zapiely 
growing, destructive tumor, In a few cases combination with 
adenoma has been observed. 

Carcinoma of the prostate is more frequent than sarcoma, 
though it is not a common tumor. It occurs in relatively young 
persons, The tumor arises from the epithelium of the ‘tubules, 
and takes the form of nodular, grayish or white masses which 
cause irregular enlargements of the gland, and not rarely project 
into the urethra or the base of the bladder, Superficial uleera- 
tion of the mueous membrane over these projections is not infre= 

nent. The stroma of the gland usually proliferates actively. 
Metastasis to the inguinal glands, or to distant parts, including 
the bones, is not infrequent ; but direct extension to the bladder, 
seminal vesicles, or rectum is more common, 
of the prostate are usually the result of retention of exu- 
dates within the glands or their ducts, Occasionally cystic forma- 
tions seem to arise from remnants of Miller’s duets. 


COWPER'S GLANDS. 


Inflammatory conditions are met with in these glands in asso- 
ciation with similar affections of the prostate. Occasionally, inde- 
pendent inflammation of Cowper's glands results from posterior 
urethritis. The gland is enlarged and presents the usual appear- 
ances of inflammation. The termination may be abseess-formation. 
Obliteration of the mouths of the ducts may occasion cystic con- 
ditions in the glands, and carcinoma has been described. 


THE SEMINAL VESICLES, 


Inflammation.—Acule inflammation of the seminal vesicles 
may occur in association with gonorrheal urethritis, The vesi- 
cles become distended with seminal sceretion and mucopurulent 
exudate. Their walls are swollen, and the mucous membrane 
presents the appearance of catarrhal inflammation. 

Chronic inflammation may result from the acute form, and 
causes contraction and thickening of the walls. 
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Tupercaloate fe the noe eee is area ple 
urogenital tuberculosis, The vesicles are rarely independ 
affected. The walls become thickened and may present acini 
cheesy masses, and there may be ulcerations of the mucous surface. 
‘The cavities of the vesicles contain caseous or puriform material. 

— Primary carcinoma has been described ; but second- 
ary carcinoma, resulting from extension of cancer of the adjacent 
structures, is more common. 

‘ic distention and the formation of diverticula result from 
obstructions of the ejaculatory duct. The contents of the vesicles 
in such cases are seromucous in character. 

frequently result from calcification of inflamma- 
tory exudates, They are especially frequent in association with 
tuberenlosis. 


THE MAMMARY GLANDS. 
CONGENITAL ABNORMALITIES. 

Absence of one or both breasts may occur in association with 
other defects of development of the thoracic walls. Incomplete 
development of the mammary glands, or hypoplasia, may be asso- 
ciated with hypoplasia of the genital organs. 

Supernumerary mammary glands are frequently observed ; 


the term polymastia is given this condition, The supernumerary 
land or glands may be situated between the normal g! below 
these, or in distant parts, such as the back, shh diy and arms. 


‘They may occur in either sex, and may be structurally complete 
and functionally active; or may be merely rounded masses of 
mammary tissue without excretory ducts or nipples. In the latter 
instanees the probable explanation of the condition is that in the 
process of development parts of the normal glands have been split 
off and have separately developed. 

Early Development. — The mammary glands may be de- 
veloped at an abnormally early period, in correspondence with 
early development of the genital organs, 

functional activity (secretion) may be stinu- 
ixeases of the genital organs; and in the new- 
ing the first week of life slight secretion of 
viterial is frequent. 

nal development of the male breast is occasion- 
y about the age of puberty, and 

Ik takes place, Usually the 

but exceptionally the enlangement 


ULATORY DISTURBANCES. 


rs during the menstrual period and at the 
1, a8 a physiologic process, and causes slight 
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awelling and redness. Pathologie hyperemia plays a part in the 
process of’ inflammation. 

Hemorrhages are usually the result of traumatism. The; 
may occur into the gland itself, or into the connective tissue in 
front of or behind the gland. Occasionally hemorrhages are due 
to intense inflammation or to tumor-formation. The blood may 
find its way into the lactiferous tubules, and may be in pe dis- 
charged from the nipple, In case of large hemorrhages the blood 
may subsequently undergo absorption or inspissation, and hemor- 
rhagie cysts may he formed. 


INFLAMMATIONS. 


Acute inflammation of the mamme, or acute mastitis, 
is rarely met with, excepting during the puerperium. Exception- 
ally it may occur in cases of general pyemia, or in the new-born 
as a result of active secretion and obstruction to the outlets. 
Sometimes inflammation of the glands results from direct exten- 
sion of inflammatory processes of the skin, subcutaneous tissue, or 
thoracic walls, Puerperal mastitis ix infective in chameter, and 
results from injury or disease of the nipple, from which the infec- 
tive agents enter the glands. The actual portal of entrance may 
be the discharging tubules, or may be fissures and erosions of the 
nipple. Various micro-organisms have been discovered, including 
staphylococei and streptococci. 

Pathologic Anatomy.—The gland is swollen and distends its 
capsule tensely, the skin is reddened, and a general hy ia of 
the gland is noted. During the earlier stages the inflammation 
may be localized or may be diffuse. In the former case more or 
less circumscribed induration is discovered, while in the latter the 
organ is uniformly indurated, The tendency of mastitis is toa 
termination in suppuration. On section through the gland areas 
of light-yellowish color indicate the purulent infiltration, while in 
the later stages more or less extensive abscesses are formed. The 
latter may communicate with the lactiferons tubules, and pus and 
milk may be discharged from the nipple. ‘The abscesses tend to 
extend in varions directions, and may finally rupture upon the sur- 
face through fistule. After discharge of the pus granulation- 
tissue is formed, and the cavities are obliterated by cicatricial 
tissue. When the larger discharging tubules are opened by the 
abscesses fistule may be formed, which continuously discharge 
milk. Small collections of pus may become encapsulated and 
inspissated, being converted into cheesy or partly calcified matter. 

The connective tissues around the mammary gland are some- 
times involved by extension, and suppurative or necrotic perimas- 
titis results. Extension to the thoracic walls and pleura is rare. 

Mastitis.—Diffuse induration of the mammary 
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gland, resembling in its histologic features the indurative or 
chronic interstitial inflammations of other organs, is oecasionally 
seen in middle-aged or old women. ‘The causes are obscure, and 
it ix difficult. to distinguish some of the cases from certain forms 
of fibromatous tumors, The gland becomes hardened and some- 
times slightly increased in size. In other cases retraction of the 
connective tissue causes a reduction in the size. On section firm 
bands of connective tissue are conspicuous, and the lactiferous 
tubules may be distended, forming small or large retention-cysts, 
‘This form of disease will be further discussed under Fibroma, 


ATROPHY AND HYPERTROPHY. 


Atrophy of the gland occurs as a physiologic process after the 
menopause, or it may result from local causes, such as abscess or 
tumor-formation. Artificial menopause, following ojiphorectomy 
or diseases of the reproductive organs, may occasion atrophy simi- 
lar to that normally present in old age. The gland ay simply 
decrease in size, without notable change of any other kind. Some- 
times, however, conncctive-tissue hyperplasia accompanies the 
atrophy of the glandular elements, and diffuse infiltration may 
oceur, 

Hypertrophy of the gland is sometimes met with in girls at 
the age of puberty, and leads to a uniform enla ent of the or- 

In some cases there is a trac hypertrophy of all the eon- 

© gland ; in other instances dilatation of the Lym- 

phatic channels, or degenerative changes, may cause a simulation 

of tre trophy. Both breasts, as a rule, are affected, and 
be increased functional activity (galactorrhea), 


DEGENERATIONS. 

, or lipomatosis, of the gland may aceom- 
occur a5 an independent condition, The 
nlarged. Accompanying this degeneration 

hyperplasia of the connective tissue. 
generation may be associated with fatty 


\FECTIOUS DISEASES. 
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TUMORS. 


Fibroma may be met with in the form of circumscribed nodu- 
lar growths, or, according to the view of some pathologists, ax a 
diffuse process. Cireumscribed fibroma presents itself as a hard, 
nodular tumor, often having a distinct capsule, and on section 
presenting a lamellar arrangement. ‘The glandular elements of 
the organ in the area of invasion may cee secondary hyper- 
plasia, and thus a form of fibro-adenoma may be developed. In 
the cases termed diffuse fibroma the entire organ may be indurated, 
or nodular areas of sclerosis may be found in various parts of the 

land. The acini and ducts may at the same time undergo pro- 
iferation, forming adenomatous structures ; or compression of the 
ducts may lead to retention-eysts. Ib is difficult to determine in 
individual eases whether the process is one of tumor-formation or 
one of inflammatory hyperplasia. 

A form of particular interest is that known as intracanalicu- 
lar fibroma. In this the proliferating fibrous tissue projects into 
the normal or dilated tubules in the form of papillary elevations. 
‘The mucosa lining the tubules is pushed forward by the ingrowths, 
and covers these In the same manner as epithelium covers super- 
ficial papillomata of the skin or mucous membranes. ‘The g 


Fig. 33.—Intracanalioular fihroma of the mammary gland (Kaufnasn), 


may be greatly enlarged, and on section presents an appearance 
reeomsblinithalicbvarent through a cauliflower (Fig. 333). 
Lipoma of the mammary glands occurs in the form of round, 
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encapsulated tumors of the interstitial or periglandular connective 
tissues, 


Myxoma may occur in « diffuse form, causing a transforma- 
tion of the gland into myxomatous material, or as cireumseribed 
tumors, 

Myomata containing smooth muscle-fibers, and mixed tumors 
containing striated muscle-tibers, are rare. 

Chondroma and osteoma have been observed, 

Sarcoma is most frequently of the round-cell variety. Tt 
occurs in a diffuse form or as circumscribed nodules ; association 
ps brome and repo x nee infrequent. el 

n diffuse sarcoma the undergoes a uni enlargement, 
and hry leapt extends rapidly, forming attachments to the 
skin and sometimes causing superticial ulceration. In other cases 
extension toward the chest-walls may occur, and may finally reach 
the plenra, On section through the gland a lobular eharacter of 
the tumor may be recognized, and areas of fibrous or myxomatous 
character are visible here and there, Cystic conditions, sometimes 
met with, may be due to obstruction and consequent distention of 
the lactiferous tubules. The term eystorareoma is appropriately 
applied to such cases. The sarcomatous tissue may project into 
the dilated tubules in a polypoid form (iutracanalicular sarcoma), 
Section through the gland in such eases presents an aj 
not unlike the surface of section of a head of cabba, Chaney 
also be formed in sarcomata by degenerative softening. 

Localized sarcomate occur as nodular tumors arising from the 
connective tissue surrounding the acini. On section ugh the 
tumor the glandular acini may be seen within the nodules, 

Tn any form of sarcoma the epithelium of the tubules and acini 

o secondary proliferation, when the term adenosareoma 


mmary glands may be an ij it 
ii fi fibroma, sarcoma, ge = 


form presents itself as a circumscribed, 
somewhat firmer than the substance 


Fig. 
of columnar cells, active is aise 3 


of the acinus with epithelial cells. 
is not infrequent, and sometimes 
ceretion, causing additional dis- 


way develop from the tubules or 
tay begin as an adenomatous 
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In the cases Niet? adenomatous the structure of the he- 
comes atypical and the epithelial cells tend to penetrate the mem-= 
brana propria and form irregular collections or columns in the 
interstitial tissue. Degenerative changes are often observed, 
among which fatty degeneration is most frequent. Mucoid de- 
generation and a form of caseation are sometimes met with, and 
calcification may take place in the interstitial tissues, Oceasion- 
ally an attempt at formation of milk occurs in the cancer-acini. 
Varieties —Among the varicties of carcinoma are the medul- 
lary, the simple, the scirrhous, and the myxomatous. 
Medullary carcinoma, or soft cancer, is characterized by its 
softness and the abundance of liquid Cerpaatccre It grows 
rapidly and soon invades a large part of the gland, and attaches 














Fig. S4.—Ulcorated carcinoma of the breast, 


itself to the skin, which may finally be broken, exposing an 
ulcerated surface (Fig. 344). Actual ‘inflammatory changes ter- 
minating in suppuration are not infrequent, 

Scirrhous cancer ix slower in growth, and is usually ver; 
hard ; the skin is firmly attached to the tumor, and the nipple is 
usually retracted. On section the tumor is found to be of a firm, 
fibrous, and somewhat translucent character; extensions of the 
growth are seen radiating in various directions from the body of 
the tumor. Microscopically the growth consists of fasciculated 
connective tissue, enclosing round or elongated collections of 
cancer-cells (Fig. 72). 
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Simple carcinoma stands between the medullary and the 
seirrhous forms in point of hardness, as well as in point of malig- 
nancy. The three forms differ only in the relative amount of 
epithelial elements and fibrous tissue. 

Myxomatous, colloid, or gelatinous cancer is a rare form in 
which the interstitial connective tissue suffers mucoid change, and 
the epithelial cells of the cancer-acini undergo more or less fatty 
or exceptionally mucoid degeneration (Fig. 73). 

Results.—Cancer of the breast may extend directly to the sub- 
eutaneous tissues and skin on the one hand, or to the walls of the 
chest and pleura on the other hand. Metastasis frequently takes 
place through the lymphatics, the axillary ands, as a rule, 
presenting the first evidence of metastasis. Malignancy varies 
with the softness or hardness of the tumors, the scirrhous form 
frequently having a comparatively benign character. Sometimes 
the increasing growth of connective tissue in this variety leads to 
practical cessation of the growth of the tumor, 

Mammary cancers are much more frequent in the female than 
in the male sex, They are commonly met with after the age of 
forty, and traumatic influences seem to bear some relation to their 
occurrence, 

Cysts.—Repeated reference has been made to the retention- 
eysts of the lactiferous tubules caused by compression or other 


forms of obstruction. ‘The gland may contain a few or many 
cystic cavities about the size of a pea, containing whitish or 
milky liquid. Occasionally the contents of the cysts are cheesy 
(atheromatous). Distention of the acini of the glands in conse- 
quence of obstructions to the outflow of milk ae ny to large 


cystic tumors containing milk (galactocele). In the later stages 
the contents of such cysts may become ‘licked or caseous. 


CHAPTER IX. 


DISEASES OF THE BONES. 


ops e is a dense = ns! 
nent-substance being impregnated wi 
in character, On 


bstance containing lime-salts. 
called Haversian canal, which with the 
a Haversian system. The areas he- 
are filled with osseous tissue not 
veen the lamella of bony tissue are 
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seen it larly oval Jacuns—from which ran branchin, 
ena In pre rations of freak bone the lacuns are found ‘ 
be occupied by the bone-cells, which are irregular and have branch- 
ing projections extending some distance into the canaliculi, In 
the center of the bones are found hollow spaces containing the 
bone-marrow. This is a vascular tissue, in the meshes of which 
are found large and small rounded cells resembling the lymphoid 
cells, red corpuscles, ordinary leukocytes, and some nucleated red 
corpuscles. A form of cell of particular interest is the large mul- 
tinucleated giant-cell, or myeloplaque. ‘The marrow extends in 
the form of projections into the sul we of the bone and com- 
municates with the Haversian ‘ 

Surrounding the bone is the fibrous periosteum. This consists 
of a dense outer layer and a more cellular inner one, which is osteo- 
genetic in function. 

Development.—The beginning of the change of the original car- 
til into bone consists in the multiplication of the cartilage-cells 
and their arrangement in longitudinal rows. ‘They grow into car- 
tilage-corpuseles of considerable size, calcification at the same time 
occurring in the matrix between these cells. Simultaneously vas- 
cular projections extend inward from the perichondrium ; the ear- 
tilagevella and preliminary calcareous deposit are subsequently 
removed, primary marrow-3} being thus formed. Bone-cel 


are deposited in the spaces between the original cartilaginous tra- 
Teaser at once beri to cover genie with bony deposits, 
the cartilaginous trabecule gradually diminishing by Sane . 
By these processes a spongy form of bone is developed. Subse- 
quently the concentric calcareous Iamelle of the Haversian sys- 
tems are deposited within the spaces, and the spongy bone is 
converted into the dense form. 


DISORDERS OF DEVELOPMENT. 


Many congenital defects of development are observed, such as 
the appearance of supernumerary bones, the absence of certain 
bones, the failure of union between epiphyses and diaphyses, ete. 
These conditions are of little pathologic interest. The most im- 
portant developmental disease is rickets. 


RICKETS. 


Definition.—Rickets or rachitis, is a constitutional disorder, 
attended with abnormal developmental processes in the bones, of 
whieh active proliferation of the cellular elements and lack of 
normal calcification are the most important. 

Etiology.—The causes of rickets are still very obscure. The 
disease is in some way connected with improper nourishment, though 





634 TEXY-BOOK OF PATHOLOGY. 


there is probably also an inherited disposition. Tt has been sought 
to establish a connection between rickets and syphilis, but any such 
relation is doubtful, Various chemical theories have been offered 
in explanation. Formerly it was supposed that the presence in the 
digestive tract of lactic acid in excess prevented the proper absorp- 
tion of calcium; this theory, however, is generally abandoned. 
The disease oceurs in infants inane the first year of life, and 
continues during the second and third years, after which the 
active manifestations subside, 

Pathologic Anatomy.—Rickets leads to various deformities, 
principally situated in the long bones and skull. The epiphy- 
ses, as those of the wrist, ankle, ete., are swollen, and in more 
advanced stages the shafts of the long bones may be variously 
Tn bende (nh be observed in the long: bo 

ha nds (infractions) may be observed in the nes, 
and epee fractures may occur. The alteration of the skull is 
characteristic. The head is large and square in shape, the fore- 
head prominent, and the fontanelles remain open a long time, 
Osteophytes may form, and not rarely arens are found in the tem- 
poral or other bones in which the mineral substance is deficient 
or almost completely wanting (eraniotabes), the spaces being tilled 
by a parchment-like membrane. Deformities of the chest are 
frequent, the chicken-breasted condition being the most marked. 
In the beginning of the disease slight enlargement of the ends of 
the ribs at the junction with the costal cartilages, causing the 


Yio, S85,—Rachitic enlargement of the end of a rfb (modified from Bollinger), 


bea p nee called the “ rachitie rosary,” is observed (Fig. 
335 8 distortions of the spinal column, flattening o 
ther deformities may he met with in niarked cases, 
nges of rickets consist in a form of abnormal 
ich calcareous deposition does not in 
but is replaced by proliferation of the cellular 
quence of this the bone presents irregular arias 
z between portions made up of greatly 
cartilage-cells, Sens from the 
end eeply and visibly into the bod 
composed for the most part of mi 
The marrow-spaces are irregular 
changes in the bone are marked at 


- 
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the epiphyseal extremities, and thus lead to the visible enlarge- 
wea a t is thus gata SLE the process in rickets ix failure of 
development of the normal structure, rather than al ‘ion of 
existing bone, The original calcareous deposit around carti- 
lage-cells is largely or completely absorbed, as in normal bone-for- 
mation, and often even more rapidly. The subsequent deposit of 
calearcous bone does net form, but in place of it there occurs a 
rapid proliferation of cartilaginous and other cells. 

Associated Conditions.—The changes in the bones do not 
constitute the entire pathology of rickets. There are frequently 
gastro-intestinal disorders, such as catarrhal inflammations of the 
mucous membrane. Proliferative changes are met with in the 
spleen and liver, leading to fibrous overgrowth and enlargement, 
and the blood is more or less profoundly altered. Decrease in the 
number of red corpuscles and leukocytosis are the conspicuous 
features. Nucleated red corpuscles may be found in more or less 
abundance, according to the grade of anemia, and the leukocytosis 
involves a special increase of mononuclear elements, and myelo- 
cytes may be present. 

Congenital rickets differs in some respects from the dis- 
ease met with after birth. The extremities are short and thick, 
the ends of the bones enlai |, and the shafts bent. There is 


increase of the original cartil ae and of the periosteum, with an 


arrest of development of the bones. 


REGENERATION OF BONE. 


Regeneration of bone occurs most typically in the healing of 
fractures, and also os a part of various pathologic processes in 
which a certain amount of destruction of bony tissue has taken 
place. Hypertrophy may be included in the same group of affec- 
tions. 

Fractures.—Definition.—Fractures are breaches in the con- 
tinuity of bone which occur in consequence of direct force or 
of muscular contractions. The bone may be broken in vari- 
ons directions, the line of fracture being straight or irregular, 
directly transverse to the long axis of the bone, or oblique. The 
bone may be broken into a number of splinters (comminuted fract- 
wre), or the fracture may be « single one. There is always more 
or less injury to the soft parts immediately surrounding the bone, 
and sometimes extensive injury causes communication between the: 
outer surface and the seat of fracture through flesh wounds (com- 
pound fracture), 

Repair of Fractures.—The process of repair is much the same as 
the process in the original formation of bone. Immediately after 
the ure there is more or lesa hemorrhagic extravasation with- 
in the marrow and around the broken ends of the bone. Within 
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a few days cellular infiltration, with congestion and edematous 
swelling of the periosteum and marrow, as well as of the bones, 
may be noted. Proliferative changes then take place in the same 
situations and new blood-vessels are formed. The tissne soon 
becomes somewhat hardened from deposit of calcareous matter and 
cartilaginous formation. Its condition varies greatly in different 
cases; sometimes it is quite fibrous, in other cases almost purely 
cartilaginous. Gradually it is converted into bone by the regular 
processes of bone-formation, At this stage the seat of fracture is 
occupied by a deposit of soft, bony material of considerable bulk, 
which causes a local thickening of the bone. Finally the excess 


cette: yuku eae halt pe 
yodified froma Hale df the fracture ‘from. rat 


Anger). 


n, the parts in the direct line of the bone 
in naturally fitlls becoming thickened, while 


of osteoid or chondroid material at the seat 
) 36). Part of this is deposited on 
the ¢ ( ll is derived from the periostenm ; 
part row-cavity (myelogenous callus); and a thi 
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part is sometimes seen between the ends of the bone (infermediary 
callus). The last is produced by the periosteum, 

The healing of tures under the most favorable cireum- 
stances—that is, in cases in which the fragments of bone are 
restored to their proper position—is accomplished with but little 
disturbance of the normal relations, The seat of fracture may 
be permanently thickened, and there is always some shortening of 
the affected bone, When the Rear are not placed in proper 
Positions angular deformities, with considerable thickening from 


leposit of bony material between the fragments, result (Fig. 337), 
When the fragments are not kept in apposition, or when the 
foal condition of the patient is unsatisfactory, the union of the 


iragments ey be prevented and “ununited fractures” result. 
The ends of the fragments in these cases become rounded by ab- 
sorption of the sharp edges, forming filse joints ( pseudarthroses), 


Hypertrophy. 


Local or general hypertrophy of bone may be found. Local 
hypertrophies may occur in consequence of increased strain upon 
certain parts of a bone, either directly or through the muscles. 
In muscular individuals hypertrophy of this kind is frequently 
seen at points of attachment of the muscles. In cases of in- 
jury or incapacity of one of the limbs the other may show 
\ypertrophy. . : 

Giant growth of certain bones, or of the entire skeleton, may 
be observed. Local hypertrophy of this kind, dating from child~ 
hood, is especially common in the upper extremities, and is fre- 
moans unilateral, It may be observed as a bilateral condition in 
the fingers. Complete giant growth usually begins about the age 
of puberty. ‘The individual, previously developed as others, begins 
to grow abnormally until an excessive size is reached. The bones 
“1 not only very large, but often markedly thickened and irregu- 
iar. 

Acromegaly is an allied condition in which giant growth of 
the hands and feet, forearms and legs, and parts of the face, 
notably the lower sa and bridge of the nose, is observed. A 
certain amount of hyperplasia of the soft tissues in the affected 
region accompanies this change. ‘The etiology of this affection is 
still unsettled. Hyperplastic conditions, tumors, and other diseases 
of the hypophysis cerebri have been met with in a considerable 
proportion of ‘the eases. In some of the skeletons of giants 
investigated with regard to this point enlargement of the sella 
turcica has been found, and this evidences the oceurrence of en- 
largement of the pituitary body in some, at least, of such persons, 
The exact relation between pituitary disease and bony hyper- 
trophies remains obscure. 
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CIRCULATORY DISTURBANCES. 


Hyperemia is normal during the de it of bone, 
may accompany inflammatory disturbances of the neighboring 
parts. The marrow becomes more or less light- or =red 
color, and the periosteal vessels may be injected. The entire bone 
may have a pink or reddish color. 

Thrombosis may occur in the blood-vessels of the marrow, 

Hemorrhage beneath the periosteum and in the marrow is 
comparatively common, It may result from traumatic causes or 
from scorbutie or purpuric conditions, as well as from inflamma- 
tory affections of the parts involved, Considerable dat pee 
hemorrhages are found in cases of infuntile scurvy. je Sep 
ration of the periosteum from the bone may lead to necrosis of the 
superficial layers of the bone. A similar accumulation of blood 
beneath the periosteum is that found over the bones of the skull 
in the new-born—the eephalohematoma. This results from the 
traumatism of labor. Large accumulations of blood of this nature 
may be absorbed or may undergo suppuration. 

‘Hemorrhage into the substance of bone may accompany other 
diseases affecting it, such as caries, tumors, and the like. 


INFLAMMATIONS. 
Periostitis. 


Definition.—Periostitis, or inflammation of the pesodten im, 
1 results. Some- 


clitis. In all forms of bone-disease more 

occurs as a complication, In some eases 

ure, as in the periostitis which occurs during 
to the formation of osteophytes. 

omy.—We may distinguish simple, sup- 

periostitis, 

itis,—The membrane becomes swollen, red, 

iItrated with blood, ‘Microscopically there are 

proliferation of the periosteal tissue. 

s been extensive, and the irritation Tong con- 
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tinued, a termination in fibroid thickening may be observed. This 
is not unusual in cases of fractures. 

Purulent Periostitis.—The' disease may be cireumscribed or 
diffuse. There are marked swelling and cellular infiltration, 

rticularly in the deeper layers, and abscess-formation results, 

ration of the periosteum from the bone ensues, and ma: 

lead to local interruption of the circulation between the peri- 
osteum and the bone, and consequent superficial necrosis of the 
bone with exfoliation results, In the diffuse form of periostitis 
widespread areas of the periosteum may be quickly involved and 
rapid destruction takes place. In these cases a considerable 
inflammation of the surrounding tissues is customary. In all 
instances there is a tendeney to burrowing of pns toward the sur- 
face, and its eventual discharge. The retention of necrotic portions 
of the bone may lead to continued suppuration, but with removal 
of the dead portions healing usually occurs. Ostitis and osteo- 
myelitis are very frequent results of periostitis ; on the other hand, 
they may be in certain eases the original cause. 

Ossifying periostitis leads to the formation of bony exeres- 
cences, exostoses, or osteophytes. There is first a liferation 
of the osteogenetic layer of the periosteum, then partial ossification, 
and finally complete bone-formation with firm attachment to the 
underlying bone. These changes may be ecircumseribed or diffuse, 
and eause irregular elevations or general thickening of the bone, 
Occasionally the surrounding connective tissues are implicated 
(parostitis). Ossifying periostitis may oceur in the vicinity of 
joints affected with chronie arthritis. It may occur as a result 
of diseases of bones attended with ccnmiderabla destruction, such 
as tumors, tuberculosis, ete. Necereree| the causes are entirely 
obscure. An interesting form is that which occurs in the bones 
of the hands and feet, forearms, and legs in tuberculosis of the 
lungs and empyema, or more rarely in other diseases ; to this the 
term hypertrophic oxteo-arthropathy has been applied, This is a 
form of osteoperiostitis of ossifving type, and it seems to be due 
to the action of circulating toxins developed in the diseases with 
which it is associated. 

Associated Conditions and Results.—The conditions met 


with in the adjacent bones and other parts have been referred to. 
General infection and intoxication may follow upon the suppurative 
cases, and death may then occur from septicnpyemia. Permanent 
thickening of the bone may result in any case, or resolution may 


be practically complete. 


Osteomyelitis and Ostitis. 


Definition.—Acute osteomyelitis and ostitis are usually com- 
bined, and oceur as an inflammatory condition affecting the mar- 
“4 
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row and its extensions into the communicating canals of the 
bone. The lamellar substance of the bone is only secondarily 
involved. 7 
Etiology.—Osteomyelitis is an infective disease resulting 
from hematogenous infection in the course of various diseases, 
from local infections in cases of trauma- 
tism (fracture, amputation), or from peri- 
ostitis. Various micro-organisms, inelnd- 
ing staphylococci, streptococci, typhoid 
haeilli, and the Bacillns coli communis, 
have been discovered, 

Pathologic Anatomy.—The mar- 
row first becomes red and edematons, 
then cellular infiltration and proliferation 
are superadded, and finally collections of 

us or diffuse purnlent transformation fol- 
low. The surrounding bone is involved, 
becoming more or less infiltrated, soften- 
ing, and not rarely undergoing necrosis 
(Fig. 338). Small or large sequestra may 
be formed, or the bone may necrose com- 
pletely. Periostitis is generally associated, 
and the tissues around the bone are usti- 
ally infiltrated and suffer suppurative or 
necrotic changes. Hypertrophic changes 
may occur in the periosteum and super 
ficial layers of bone, causing a bony en- 
casement of central sequestra. In such 
instances a suppurating sinus, extending 
from the bone to the surfixce, 
remains. 

Associated Conditions.—Implica- 
tion of the neighboring parts is habitual— 

. deep-seated abscesses, arthritis, ete. Gen- 
* eml infection is usually the final result, 
and commonly leads to a fatal end. 

the blood have heen observed—leukocy tosis, 
ge mononuclear cells, myelocytes, 


racter, 
may follow osteomyelitis and ne~ 
ping up a constant Irritation. In 
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these cases the disease is primarily infective. The chronic inflam- 
mations of bone due to tuberculosis and ilis have special char- 
acters, which will be described below. many cases the cause 
of chronic ostitis is obseure, though probably circulating toxic 
substances are the specific factors. Direct traumatism, periostitis, 
or other inflammatory diseases surrounding the bone may be the 
immediate causes. 
Pai 


ithologic Anatomy.—In the neerotic and su; tive 
form, following osteomyelitis, there is more or less softening of 
the bony substance by absorption of the calcareous matter, and at 
the same time proliferation, in the form of granulation-tissne, of 
the cellular elements of the marrow and its prolongations within 
the Haversian channels. Localized abscesses may be formed, or 
infiltration of pus in various directions with increasing necrosis of 
the intervening bone may occur. 

The degenerative form of ostitis is a variety in which the cal- 
careous matter is absorbed and the bone thus rendered more soft 
and porous. The term inflammatory osteoporosis is applied to this, 
In the process of absorption there are formed upon the outer and 
inner surfaces of the bone, or within its substance, areas of erosion, 
hollow spaces or indentations, showing bone-corpuscles and giant~ 
cells lying upon the eroded bony tissue. These d ions are 
the so-called Howship’s lacune. The giant-cells, which are active 
in the absorptive process, have been termed osteoclasts, and are 
identical with the osteoblasts or osteoplaxes of developing bone. 
Simultaneously with this absorption of the lamell of bone there 
is proliferation of the marrow-substance in the eroded areas, and 
at the same time there may be increased vascularization of this in- 
tervening tissue, Perforations are frequently established through 
the lamellw by the penetration of new-fo blood-vessels, so that 
neighboring exeayated areas communicate. ‘This form of inflam- 
mation of the bone is frequent in the neighborhood of necrotic 
areas or osteomyelitic collections of pus, and plays a part in the 
pathologic processes of osteomalacia and other bone-diseases. It 
Is rarely an independent condition. 

The hypertrophic form of chronic inflammation leads to in- 
creased density of the bone, to which the term condensing otitis, 
or osteosclerosis, is applicable. It may occur as a reactive 
surrounding areas of osteoporosis or other local diseases of the 
bone, or in association with ossifying periostitis. Occasionally it 
oceurs in certain bones or parts of bones without local or well- 
ascertained general causes. Such cases are met with in syphilitic 
persons. anatomical changes consist in the deposition of in- 
creased quantities of bony tissue by the sume processes as are 

itive in normal bone-formation. 

The disease designated as leontiasis oasinm is a form of osteo 
selerosis affecting the bones of the head and face, and causing 
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irregular thickening and enlargement of these bones. The canse 
f this condition is obscure. 


MYPOPLASIA AND ATROPHY, 


or the lack of carer of bones, may occur 
asa local or general condition. Local hypoplasia may be due to 
injuries or diseases which render a part of the body useless, Gen- 
erul hypoplasia is found in cretins and dwarfs, 

True atrophy of the bones may involve an entire bone or 
only portions of it, General atrophy of the whole or of parts of a 

occurs as a result of inactivity or want of use, as in cases of 
palsy, chronic rheumatism, and the like. The implication of cer- 
tain parts of the nervous system (trophic centers) is particularly im- 
portant, as the atrophy resulting in such cases is much more 
extensive than that occurring in cases of similar inactivity from 
other causes, an : 
atrophy of the bone may ue to pressure by 
aneurysms, tumors, and the like. In these cases there is gradual 
absorption of bony substance, and the process is really one of in- 
flammatory osteoporosis. 

General Atrophy.—Absorption of the bony substance, with 
resulting osteoporosis, may occur in marasmic individuals, Yrs 
ticularly in seniles. In these cases it is held by most author- 
ities that the pathologic condition is dependent upon the fail- 
ure of replacement of bone to make up for the normal absorp- 
tion constantly taking place. In these cases the hone becomes 

ly fragile from the increase of its marrow-spaces and ite 
‘This condition of fragility is termed it 

wis. Occasionally this condition of fragility 

pathic disease, without definitely discover- 

ithout evident disease of the bones. Such 
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Necrosis. 


Definition.—Necrosis is a term applied to the death of a 
small or large portion of bone in mass, 

Etiology.—A mong the causes are the various acute or chronic 
diseases of the periosteum, bone-marrow, and adjacent bone. In 
cases of purulent periostitis the separation of the periosteum from 
the underlying bone leads to interruption of blood-supply and 
superficial necrosis, Similar results occur in cases of osteomye- 
litts. Necrosis of the bone may also occur in consequence of 
embolic obstruction of the blood-vessels. 


completely separated from the remaining structure, e sh 
tion occurs by the process of demareation, as in necrosis of the 
soft parts. This line consists of an area of absorption of the cal~ 
careous matter and proliferation of the cellular elements. The 
necrotic portion, or sequestrum, acts as a foreign body, and by its 
continued irritation keeps up a suppurative inflammation of the 
surrounding tissues. Fistulous communication with the exterior 
is usually observed. If the sequestram is peripheral and has 
been discharged, the periosteum or the bone may replace the lost 
tissue by regeneration. If the fragment is large or centrally 
placed, discharge is impossible and suppurative inflammation con- 
tinues, sometimes for years. In these cases considerable hyper- 
plastic material may be deposited over and around the sequestram, 
and thus irregular thickening of the bone may be produced. 

A peculiar form of necrosis is that occurring in consequence of 
chronie Lede aches tera § Tt is met with in persons 
in the manufacture of phosphorus-matches, and affects the maxil- 
lary bone, The existence of carious teeth aids in the develop- 
ment of this form of necrosis, probably by admitting micro-organ- 
isms which infect the bone already altered by the poison, The 
pe begins in the periosteal and subperiosteal portions of the 
bone, and ends in more or less complete necrosis. 

Associa Conditions.—Long-standing necrosis causes 


great deterioration of the general health, particularly in cases in 
which suppurating sinuses are formed. Systemic infections may 
follow and amyloid degeneration of various organs may occur, 


Osteomalacia. 


Definition.—This is probably a general disease leading to 
absorption of the bone-salts and ‘to other changes in the bone, 
which cause extreme flexibility. 
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L eT ee ne of Spon are still ee Tt 
is a disease occurring with especial nency in puerperal women, 
but it may occur in men andi sake ‘ peral lees A number 
of theories have been offered to ecnliis the disease, but none of 
them has heen established, In some respects it seems not unlikely 
that it isa trophoneurosis, It is particularly frequent in certain 
regions (endemic), while in others it occurs very rarely (sporadic). 
Pathologic Anatomy.—The changes in the bone to 
various deformities and changes of appearance. Di 
bends, and even fractures are observed in the long bom 
Beroesnttiee dns $9 stpbene ent vais of et ine are not infre- 
juent. 1 pelvis shows peculiar changes which may very 
Maeiweas uring labor. ‘The characteristic ung ie a beaked 
condition, due to displacement forward of the pubes and a lateral 
indentation, This gives a triangular form to the outlet of the pel- 
vis or superior strait, The bone-marrow is often quite red, and 
the periosteum in the neighborhood of bends or fretures may be 
thickened by cellular wroliferation: The minute structure of the 
bone in osteomalacia shows a more or less pronounced absorption 
of calcareous matter, but the normal lamellar arran; it of 
the bone may be preserved. In the region of bends and fractures 
qt f irregular structure, with bony corpuscles of con- 
siderable size, may be observed; while in other situations the 


Har bic chat and the ordinary small-sized bone- 
are seen. Irregular areas of homogeneous or granular 
be interspersed within the normal osseous tissues. 
demarcation between such abnormal non-calearcous 
mnaltered bone may be either sharply drawn or 


Conditions.—Patients suffering from osteo- 
educed or cachectic, and frequently 

onia. Some cases end in recovery by 

1s been claimed that there is evidence 
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Etiology.—The involvement of the bones is nearly always 
secondary, the first manifestations of tuberculosis occurring in 
other structures, notably the lymphatic ylands and the lungs. 
‘The disease of the bones may be due to direct extension or to 
hematogenous infection. Not rarely the joints are first involved 
and the neighboring bones only secondarily. 

Traumatic influences are of importance in determining the 
situation of hematogenous tuberculosis, The traumatism causes 
circulatory disturbances in the bone, and thus juces a suitable 
soil for the bacilli to find lodgement. Bone-tul is is most 
frequent in carly life; it may actually begin in wero, 

logic Anatomy.—The tuberculous lesion of bone first 
presents itself as an area of grayish color, with congestive redden- 
ing of the parts around and intense injection of the bone-marrow 
in its vicinity, Subsequently there are rapid cheesy change and 


Pro, &Y—Tuberculous caries of dones of the foot: tmbecula ; 
tubercle with camsous Center; fcascntion fa'm thems of tuberculous tons} he piemteeets 
ny 


in tabercies; ¢, ostooolneta; fatty marrow (Kaufmann) ‘ 
more or loss softening of the area of inflammation. Microscopically, 
tubercles in various stages of degeneration are discovered, and in 
addition areas of diffuse tuberculous granulation-tissue and caseous 
degeneration (Fig. 339). At the same time extension occurs at 
the periphery and new foci are established. The entire diseased 
area may be separated from the uninvolved bone as a sequestrum, 
but more frequently there is gradual carious softening, with forma- 
tion of semitluid, cheesy material containing gritty particles of 
bone or caleareous matter, Complete softening leads to the for- 
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mation of a “tuberculous abscess” (Fig. 340). In these cases 
a more or less irregular cavity is formed within the bone, 
the wall of the cavity being covered with a pyogenic membrane 
developed from the marrow and its extensions into the Haversian 
canals. The contents of the abscess are 
puriform or cheesy, The process tends to ex- 
tend to neighboring parts, particularly to the 
joints. When the abscess fee penetrated the 
encasing bone it may spread within the soft 
parts, thus forming large tuberculous abscesses | 
(so-called cold abscesses). These may burrow 
along the planes of the tissues to considerable 
distances from the point of formation, present~ 
ing at the surface of the body in some favor- | 
able situation, as, for example, in the groin, in 
psous-abscesses, 

Reactive changes may occur locally, and 
more or less restitution may take place. Com- 
plete encapsulation of a small focus may oceur | 

oy the formation of a surrounding zone of gran- 
Slaton tan and cicatrization, or by new-for- 
mation of bone occurring after the activity 
of the tuberculous process has been arrested. 
When adjacent portions of articulating bones 
are involved the integrity of the articulation 
is disturbed, and subsequently ankylosis may 
be established by isetiera dat of exostoses: 
and their union. 

Seats and Associated Conditions.— 
Among the bones more frequently affected are 
the vertebra, the long bones, particularly the 
femur, and parts of the skull. In the vertebra 
the be are generally affected, and angula- 
tion or distortion of the spine results (Pott’s 
disease), , The cold abscesses formed in these 
may burrow considerable distances, point= 
far below the place of origin. ‘Those spring~ 
ing from the cervical vertebre may point be- | 
rath the mucous membrane of the pharynx or 

»phagus, or anteriorly in the neck above the 
icle or shoulder. The abscesses formed 
in tuberculons caries of the dorsal vertebre may point under Pou- 
part’s ligament. Tuberculous disease of the petrous portion of 
the temporal bone is not infrequent following tuberculous dit 
it is important asa possible cause of tuberculous men- 
Tuberculosis of the head of the femur and of the bij 
joint is one of the most frequent forms of surgical disease in 


lly 


















Pie. 40.—Tubere 
Tous “absooas” In 
tower end of the li 
Tus (modified frou 
Linger), 
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dren. The phalanges are sometimes involved in early childhood 
by a curious form of tuberculosis, in which the shaft of the bone 
increases in size by gradual absorption and tuberculous softening 
within and deposition of new bone from the periosteum without. 


Syphilis. 


Syphilitic disease of bones may appear in various forms, Allu- 
sion has already been made to the condensation of the bones, or 
osteosclerosis, in this disease. Syphilis may also occur in the peri- 
osteum as a nodular periostitis, or in the substance of the bone in 
the form of degenerating gummata. Congenital syphilis gives rise 
to certain peculiar alterations. 

Etiology.—Syphilitic changes in bone are confined almost 
exclusively to the tertiary peri ‘They may occur without other 
luetic disease, or as concomitants of hepatic, splenic, or other vis~ 
ceral disorders. The disease of the bones is frequently determined 
by local injuries ; especially is this true of the poriosteal forms, 

Pathologic Anatomy.—Syphilitic periostitis is very common 
upon the shin-bone, less frequent in the periosteum of other long 
bones. There is, first, slight swelling of the periosteum, due to 
inultiplication of the cells, Subsequently this cellular mass 
undergoes gummy or mucous degeneration, and the mass presents 
the appearance of a small gamma, Superticial erosion, or even 
necrosis, of the bone may take place, and discharge of the con- 
tents may occur. Following this, hypertrophic processes in the 
bone and adjacent periosteum lead to Ihe formation of bony nodes, 
These nodes may, however, be formed without the occurrence of 
softening and discharge from the periosteal lesion, the process in 
this case being one of simple ossifying periostitis. Guwmmata of 
the bones generally begin in the deeper layers of the periosteum, 
but tend to involve the bone more extensively than the form just 
described. The gummatous infiltration Ars proliferation oceur 
along the blood-vessels of the periosteum and extend into the sub- 
stance of the bone, Considerable areas may thus be implicated. 
The bone itself is absorbed, or may undergo ripid caries or 
necrosis, Around the area of syphilitic change may oceur a 
zone of reactive hyperplasia of the bone and periosteum. ‘The 
gummata themselves become cheesy or undergo mucoid degenera- 
tion, and eventually may discharge upon the surface, Syphilitic 
gummiata are most frequent in the bones of the head, tibia, and 
sternum, 

Oceasionally gammats arise in the marrow of the bones instead 
of the periosteum. 

Syphilis.—The bony changes of congenital syphilis 
are quite characteristic. The alterations occur at the junction of 
the epiphyxes with the diaphyses of the long bones. Longitudinal 
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section through these parts shows the line of junction as a bluish- 
white or yellowish-white irregular zone about 2 or 3 mm. in thick- 
ness (Plate 7). In more advanced stages this line becomes thicker 
and more yellow. The minute changes consist in proliferation of 
the cartilage-cells and subsequent fatty degeneration. Microscopi- 
cally the proliferated cellular elements, fatty cells, and granular 
detritus are conspicuous features. The epiphyses may be com- 
pletely separated from the shaft. 

ted Conditions.—Involvement of the neighboring 
parts is not infrequently seen in syphilitic discases of the bones ; 
thus there may be gummatous infiltration of the superficial tissues 
with syphilis of the bones of the extremities, while in the case 
of skull-bones extension inward may lead to involvement of the 
dura and brain. When the process occurs about the foramina 
of exit of nerves the sheaths of the latter may become involved. 
Gummata of the sternum sometimes lead to the formation of retro- 
sternal collections of puriform material. Amyloid degeneration 
of various organs frequently follows bone-sy philis. 


Lepra. 


Changes may occur in the bones in cases of mutilating leprosy, 
or more rarely in nervous lepra. Among these changes are ostitis 
and _osteomyclitis ; considerable destruction of the bones may be 
produced. 

TUMORS. 


Exostoses are frequently met with in connection with defi- 
nite disease of the bones and joints, or as more or less idiopathic 
outgrowths (Fig. 44). They may be cartilaginous or fibrous in 
character, but subsequently may become osseous, They present 
themselves as flat, rounded elevations, or as more or Jess irreg- 
ular outgrowths, Sometimes they are multiple and involve a 
number of bones of the skeleton. In such cases, particularly, 
heredity has been claimed as an important cause. 

Fibroma, lipoma, myxoma, and angioma may be men- 
tioned among the true tumors ax benign growths occasionally met 
with. They arise most frequently from the periosteum. 

Chondroma and osteoma are more common than these, and 
involve any part of the bone (Figs. 42 and 45). 

Sarcoma.—The most important of the primary tumors of 
bone is sarcoma. This may originate in the periosteum, bone- 
marrow, or the bone i Tt may be xpindle-celled, or less fre- 
quently round-celled or alveolar. Sometimes it is melanotic. The 
giant-cell sarcoma, or ¢ roma. i ticularly important. 
It is most frequently met with in the lower jaw, beginning within 
the bone and causing a more or less rapid swelling. ‘The tumor 
is surrounded by a shell of bone, which, however, sooner or later 














Epiphyseal junction in congenital syphilis; specimen stalued with hematoxylin, 
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becomes perforated when the new growth spreads to the neighbor- 
ing owe (Fig. 58). In all forms of sarcoma there is absorption of 
the bone-substance in the vicinity. A form of sarcoma springing 
from the periosteum is deseribed under the name of osteoid sar= 
coma. This tumor consists of fibromatous or round-celled sarcom- 
atous tissue in which osteoid elements are irregularly embedded. 
More or less calcification and bone-formation are observed. The 
tumor may be quite soft or very hard; it tends to spread to the 
neighboring parts, and ey give rise to metastasis. It is 
particularly frequent at the ends of the long bones. 

Seconitary sarcoma of the bone-marrow is not rare in gen- 
eral sarcomatosis. 

Myeloma.—This term has been applied to a form of multiple 
primary tumor of the bone-marrow allied to the yaipiads growths 
of leukemia and Hodgkin’s disease, The term i Ossett 
has also been given to it. Probably a number of distinct condi- 
tions (some of them secondary tumors) have been described under 
se oniorerta © sooth havi ish or yell 

is a forn: of sarcoma, having a greenish or yellow- 
ish color, that is met with in the acess Satay about the 
orbits and other parts of the skull. 
carcinoma of the hones has been observed in a 
few cases, It can only be explained upon the assumption that 
islets of epithelial tissue have been ited in the hone by faulty 
development. Most cases, however, described as primary carci- 
noma were probably in reality alveolar sarcomata. 
Sec carcinoma of the bones is not rarely met with, 


especially in cases of cancer of the breast, Bereaa jand, and 


prostate. The secondary nodules may occupy the periosteum or 
the bone-marrow. ‘The bone becomes exceedingly fragile, and 
fractures are not ii nent. 

Cysts and Parasites.—Cystic transformation of myxomata 
and of sarcomata may be met Oceasionally dermoid cysts 
are observed. Among the parasitic diseases Cysticercus cellulose 
has been described in a number of instances, 
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CHAPTER X,. 


DISEASES OF THE JOINTS. 


Luxation.—The most frequent injury of joints is that known 
as luxation, in which the relations of articulating bones are dis- 
turbed. In these cases the ligaments and other soft tissues around 
the joints are more or less torn, and in consequence become in- 
flamed. If the luxation is reduced, this inflammation subsides 
quickly, and frequently normal conditions are restored. If the 
luxation persists, various secondary changes may occur. Anky- 
losis in airoenil positions may take place by the formation of 
fibrous adhesions, or in more favorable cases a false joint may be 
established. In the latter eases local atrophy takes place in one 
of the bones, forming a depression into which the end of the other 
fits. Later, ossifying periostitis produces an elevation around the 
depression of the socket, and thus a well-formed joint may be 


produced. 

losis is the term applied to the condition in which the 
normal movability between articulating bones is prevented by in- 
terosseous attachments, Pathologically, ankylosis may be ‘ 
cartilaginous, or bony. All of these forms are met with after 


chronic inflammatory conditions of the joints. 


DISTORTIONS OF JOINTS. 


Distorted conditions of the joints may be due to contractions 
of the muscles and tendons, or to cicatricial tissue in the neigh- 
horhood of the articulation, Changes in the joints themselves 

¢ y or as secondary conditions. Among 
tf deformities of joints are the various 

“ varus, the sole of the foot turned in; 

the foot turned out; bie equinus, the foot 

ed upon the anterior ends of the metatarsal 

he foot flexed and resting on the heel. 

nditions are frequently met with. At 

i enw valgum, in which the knees are 

e), and gen varum, in which the knees are 


ynditions, 
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orrhagie diseases, notably scurvy and hemophilia. The blood may 
remain fluid for a long time, and the joint not rarely has the ap- 
pearance of chronic arthritis with effusion. Later, resorption of 
the blood takes place. 

Dropsy of the joints occurs in the course of acute and chronic 
inflammations, 


INFLAMMATIONS. 


Acute arthritis may be trvumatic or hemat ous, or in 
other cases is secondary to disease in the vicinity. Hemat M15 
arthritis may occur in the course of various infectious diseases, 
such as scarlet fever, small-pox, pyemia, ete, In the same Pp 
must be considered acute articular rheumatism, whieh is doubtless 
an infection conveyed to the joint through the blood. 

Pathologic Anatomy.—Various forma may be distinguished, 
such as the dry or fibrinous, the serous, and the seropurwent, Tn 
all cases there is, first, a ate congestion of the synovial mem- 
brane. The ligaments and the cartilage are more or less impli 
cated at the same time. ‘The terms synovitis, implying involve~ 
ment of the synovial membrane, and panarthritis, implying gen- 
eral involvement, may be applied. In the dry or fibrinous fre 
there is a deposit of fibrin upon the surface, with or without serous 
exudation. the genuine serous form the exudation is purely ser- 
ous, but more commonly seropurulent liquid is observed. Entirely 
purulent exudate is sometimes formed (empyema of the joints). 

Results—In the milder eases complete resolution may take 
place without destruction of the tissues of the joint. In the more 
serious cases thore is inflammation of the articulating cartilages, 
with consequent ulceration or caries, or even considerable necro- 
sis, of the cartilage. The underlying bone may be laid bare, and 
ostitis or osteomyelitia may result. Sometimes discharge of 
purulent material into the surrounding tissues occurs, and fistulous 
communications with the exterior may be established. These 

rocesses may lead to extensive disorganization of the joints, with 
nxations and, in later stages, ankylosis. 

Associated Conditions. —General systemic infection may follow 
these acute inflammations of the joints. 

Chronic arthritis may be due to a variety of causes. It 
may follow the acute forms already described or may be primarily 
chronic. Among the more important causes are traumatism and 
certain infections, Tt occurs in the course of gout and in certain 
nervous diseases, probably as the result of disturbance of the 
trophic mechanism. Chronic arthritis of the aged has perhaps a 
similar causation, and rheumatoid arthritis is nearly allied. 

Pathologic Anatomy.—A variety of forms may be distinguished. 
The same etiologic factors may, however, give rise to one or 
another in individual cases, 
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Chronic serous arthritis, or hydrops articulorum, is fre- 
quently due to repeated acute arthritis. The joint is filled with thin 
synovia, and the synovial membrane is somewhat thickened. The 
surface of the joint may be more or less covered with an inj 

ynovial membrane (synovitis pannosa). The knee-joint is most 
trecnintly involved. 

Chronic purulent arthritis is always infectious, and is usually 
the outcome of an acute seropurulent or purulent arthritis, The 
conditions met with have already 
been described. It terminates in 
more or less extensive disorguniza~ 
tion of the joint, and in favorable 
cases in fibrous ankylosis (Fig. 341). 

Arthritia deformans, or) 
toid arthritis, occurs in persons past 
middle age, but sometimes in young 
persons, and even in childhood. Con- 
stitutional depression and ex 
seem in some way to predispose, 
iseeiz are, ie iterations in the 
cartilages of the joints, consisting 
of softening and ulceration or ero~ 
sion, which make the surface irreg~ 
ular and rough. At the same time 
some Sennen of the cartil 
cells takes place, but the hyperplas- 
tie elements subsequently w 
degeneration, and are absorbed. In 
this way the carti is gradually 





= 
Ft a ruaion aint © reduced and the ends of the bone 





‘The joint is considerably deformed and thickened. Sab- 
ions are common, and the deformity leads to immobility of 
the joint, or ankylosis. This form of arthritis is particnlarly 
common in the metacarpo-phalangeal joints of the hand, and in 
the other small ts of the hands and feet (Fig. 342). Later 
the knee, elbow, and vertebral articulations may be involved. 

Chronic dry arthritis with ulceration, or senile arthritis, is 
particularly common in the hip-joint (malium core senile), There 
is gradual absorption of the cartilages and of the exposed surfaoes 
of the bone. quently the surrounding parts of the bone 

il hypoplasia, ‘The changes are similar to 
those of rheumatoid arthritis, but are more Roe developed. 


a 
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Yio, 42—Rheumatold arthritis, showing extensive detormity of the hands, 
Neuropathic arthritis is met with in the course of spinal dis- 
, such as locomotor ataxia and syringomyelia (Fig. 343). It re- 

oe =| 








Fro, 31. —Neuropathio arthritis of the knee in a cnse of 





motor ataxia. 


sembles the forms just described, is slowly developed, and is usually 
quite painl a purely degenerative or trophic disorder. 














DISEASES OF THE JOINTS, 


Etiology.—Tuberculous’ arthritis is most frequent in child- 
hood, and occurs in those predisposed by heredity. The immedi- 
ate determining cause may be traumatism, this serving to localize 
the disease in a joint rendered iarly susceptible. ‘Tubereu- 
lous arthritis is frequently secondary to serofulous disease of the 
skin or glands, or to pulmonary tuberculosis, but is often primary, 

Pathologic Anatomy.—The changes met with in the joints 
vary somewhat in different cases. In instances beginning in the 
synovial membrane there are formed more or less abundant, soft, 
spongy granulations, which may eventually fill the entire joint- 
cavity. These are pinkish or whitish in color, and may show 
fry yellow spots or tubercles quite plainly. Later this granu- 
pasa gen tends to Seecers) eco penal As bel 

lown by suppurative or Lae n the early stages 
soft fais oP the joint are Gaon ly inflamed fad elena 5 
later they may show ulcerative or necrotic change, and similar 
alteration may oceur in the articular cartilages. Puriform soften- 
ing of the granolations and the tissues of the joint may lead to the 
development of cold abscesses within the joint, and the latter may 
eventually burrow to the exterior, In eases Progressing unfayor- 
ably the joint is greatly disorganized by the advancing necrotic 
changes. The abnormal productions are either discha: or in~ 
spisanted, and ankylosis of the joint by fibrous adhesions takes place. 

‘The external appearances of tuberculous joints are often quite 
distinctive. The joint is swollen and boggy, or somewhat elastic 
to the touch, and usually more or less distorted from subluxation, 
There is little evidence of acute inflammation. In cases termi- 
nating in ankylosis the bones are generally left in faulty position 
in consequence of the formation of adhesions and the irregular 
contractions of muscles, 

Secondary Disorders.—Long-standing tuberculosis of the 
joints occasions profound disturbances of the general health, and 
sometimes causes definite disease, such as amyloid degeneration of 
various organs, Disseminated tuberculosis rarely results. 


Syphilis. 

Syphilitic disease of the joints may occur in hereditary lues. 
The cartilages of the joints are eroded, and thickening of the 
ligaments with puriform exudation into the joint is observed. 

he phalangeal articulations are most frequently involved. In 
later life gummata in the neighborhood of the joints may invade 
the latter by contiguity. 


TUMORS. 


Hyperplastic conditions are met with in the synovial fringes 
of the joints in association with arthritis or independent of such, 
45 
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These h Nasias may Hales tha Soke cb: Aoi one ano 
may el ieee’ An interesting form of new ele 4 
seen in the so-called rice-bodies. ‘These are small fibrous or carti- 
laginous bodies, up to the size of a small nut, which are entirely 
free in the joint or attached by a fine pedicle to the synovial mem- 
brane. They are formed from the synovial fringes, and probably 
result from injury in_ most cases, The joints may be secondarily 
involved in various forms of bony tumors. 


THE TENDON-SHEATHS AND BURSA:. 

Inflammations of the sheaths of tendons (tenosynovitis) and 
of the bursw (bursitis) occur under similar circumstances and in 
similar forms as inflammations of the joints. A form of chronic 
bursitis with dropsical effusion frequently occurs in the bursa 
beneath the patella from chronic irritation (hiscaininsaid knee), and 
in the bursa at the joint of the elbow (miner’s elbow), ese 
conditions are anilogous to hydrops articulorum, 

Ganglion is a condition of the tendon-sheaths of some clinical 
interest. It presents itself as a rounded eystic nodule, most fre~ 
quently upon the back of the hands and wrists. Distinet fluetua~ 
tion may be discovered, or the cyst may be so dense that it feels 
stony hard. ‘The ganglion results from a localized dropsical con- 


dition of the sheath of the tendons, with frequently a lateral 
hernious projection. A similar condition is sometimes caused by 
projection of the synovial membrane of the joints, 


CHAPTER XI. 


DISEASES OF THE VOLUNTARY MUSCLES. 


Congenital malformations are occasionally met with, such 
as absence of a part or of an entire muscle. 


HYPERTROPHY. 
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CIRCULATORY DISTURBANCES, 
Anemia of the muscles may be part of a local or general 


anemia ; it is often quite san enan in comparison with anemia 
of other parts. In some of the general anemias the muscles may 
present a dark appearance, due to degenerative conditions. 

Hyper is physiologic during and after exercise. It 
oceurs as an active process in association with inflammatory con- 
ditions and as a passive congestion in cases of vascular stasis, 

Hemorrhages may be traumatic, or may result from rapture 
of the vessels in consequence of inordinate blood-pressure or local 
degeneration of the vessel-walls and the surrounding muscle-fibers. 
Among the conditions in which hemorrhage takes place are tetanus 
and other convulsive disorders, fevers, and Saha e diseases, 
such as scurvy, hemophilia, and septic diseases. The hemorrhages 
may occur in the form of small extravasations between the fibers, 
or of more extensive infiltrations in the intermuscular planes. In 
cases of traumatism, scurvy, or hemophilia, considerable blood- 
tumors may be formed, the muscle-fibers being pushed aside or 
torn apart. The blood is more or less rapidly absorbed. Pigmen- 
tation and fibrous-tissue proliferation may result. 

Embolism of the arteries or thrombosis of the veins does 
not produce serious disturbances, as a rule. In cases of embolism, 
secondary results may follow if the embolism is infective. 


INFLAMMATIONS. 


Inflammation of the muscles, or myositis, may be acute 
or chronic, and may present itself in a variety of forms, Acute 
myositis may be local or disseminated. 

Localized Acute Myositis.—This form may be due to 
injuries, such as contusions of the muscles or wounds communi- 
cating with them, or may be infectious in character, resulting from 
the direct extension of infectious diseases of the skin, subcutaneous 
tissues, bones, and other adjacent parts, or from embolism. A 
serous, a hemorrhagic, and a purulent form may be distinguished, 

Serous myositis is characterized by an edematous condition of 
the muscle, which gives it a peculiar gelatinous appearance on 
section. Microscopically there is cellular infiltration of the mus- 
ele-bundles, while the muscle-fibers themselves become swollen 
and soffer granular degeneration or hyaline change, and some- 
times vacuolation. 

myositis is an intense form, and is met with in 
muscles adjacent to gangrenous or phlegmonous lesions, malignant 
pustules, and the like. Myositis occurring in scorbutie individuals 
is frequently of the hemorrhagic form, as is also that which occurs 
in consequence of the sting of venomous snakes or other animals. 
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eS Lacerta more or eo Heoncl amie eat ‘on section 
emo! ic infiltration is plainly visible as a diffuse process 
or as Sealetiiess of hemo z, 

Suppurative myositis may be circumscribed or diffuse. Cireum- 
seribed myositis, or abscess of the muscle, may result from entrance 
of micro-organisms through the lymphatic or vascular circulation, 
or it may be due to traumatism, with communications from the 
surface, “Occasionally suppurative inflammation occurs in an ob- 
scure manner, when the term cryptogenetic myositis is Sprites: 
Distinctly metastatic abscesses may be oceasioned by embolism. 

In association with suppurative inflammations of the skin or sub- 
cutaneous tissues and the mucons membranes there may be sero- 
purulent or ph onous myositis, with the formation of irregular 
al fn these cases the lesion spreads by infiltration, and 
the musele-fibers undergo widespread degeneration es er 
tion, hyaline change, and necrosis). Abscesses in the m ex- 
tend and rupture in various directions, and may leave consider- 
able areas of scar-formation, 

Disseminated acute myositis or polymyositis may ap- 
pear without any definite cause, sometimes in association with 
tuberculosis of the lungs, or as a distinctly secondary affection in 
association with infectious diseases, like typhoid fever, diphtheria, 
ete. In the primary form there may be widespread muscular dis- 
ease, with swelling and tenderness of the muscles and sometimes 
redness and edema of the skin. The term pseudotrichinowis was 
applied from the resemblance of the sppeersnnes to those of trichi- 
nosis, and the name dermatomyositis has also been given this con- 
dition. Some of the conditions ineluded under the heading mus- 
ewar rheumatism by clinicians are doubtless instances of the kind 
here referred to. Examination of the muscles shows pallor of the 
tissue, and sometimes visible areas of degeneration. Microseopi- 
cally there are cellular infiltration between the musele-fibers and 
swelling, with loss of striation of the fibers themselves. More 
advanced degencrations of the fibers, such as granular eb 
cougul: srosis, and vacuolation, may be observed, 

[ lose their functional contractile power, and more 
sults. . When affecting the museles of the pharynx 
on this becomes serious in predisposing to inspiration- 


described as secondary acute polymyositis is 
greater extent than inflammatory, and will be 
¢ degenerations, 


yositis may be suppurative in type or produc 


ypurative myositis may be the outcome of acute sup- 
larly frequent in association with tubercu- 
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Chronic productive myositis is characterized by the formation of 
one vats dba He muscle-fibers. ae fibers them~- 
selves, as a rule, undergo ¢ death i jough oceasion- 
ally showing regeneration een extent. is Sootlton may be 
the termination of acute myositis, or it may occur in the vicinity 
of various localized diseases of the muscles or of the neighbor- 
ing parts, In some cases, if not all, the primary eee 
degeneration of the musele-fibers, and the interstitial or fibrous 
tissue is reactive in character. Some of the cases will be con- 
sidered under the head of muscular atrophies. The changes 
that occur in the interstitial tissue of the museles eonsist pri- 
marily of proliferation and round-celled infiltration. Later there 
is formation of firm connective tissue. Some multiplication of 
the muscle-nuclei and actual increase in size of the muscle- 
fibers may be observed. Degeneration of the muscle-fibers, 
however, is more prominent, and is generally in proportion to 
the degree of conneetive-tissue change. The fibers may show 
cloudy swelling or hyaline changes, or more complete degenera- 
tion, such as fatty degeneration, mentation, or yacuole-forma- 
tion, 

Ossifying myositis is a variety of productive myositis. Tt may 
occur in the form of bony nodules in parts subjected to constant 
irritation or strain, as in the case of the deltoid musele in soldiers 
and the adductor muscles in horsemen, Similarly, in the vicinity 
of disease of the bones and periosteum, nodules may develop in 
the muscle. A form of more general disease, termed myositis 
ossificans progressiva, has been observed in youthful persons, with~ 
out discoverable cause. It affects the muscles of the back and 
neck, and sometimes those of all parts of the body. The muscles 
are swollen, and first present inflammatory manifestations, termi- 
nating in fibrous change which finally leads to bone-formation, 
The osseous tissue is at first in the form of spicules or small 
nodules, but gradually increases to considerable proportions. The 
muscles themselves contract, and yarious deformities with pseudo- 
ankyloses may result. The muscles of the face, diaphragm, and 
heart are unaffected. 


ATROPHY AND DEGENERATIONS. 


Several forms of atrophy are recognized. Certain cases are 
dependent upon disease of the spinal cord or nerves (neuropathic 
arm) others occur as primary diseases of muscles (myopathic 
form), and in another group the change is due to simple nutritional 
processes (simple and els, forms). 

Neur ie muscular atrophy may be the result of dis- 
ease of the anterior horns of the gray matter of the cord, To the 
cases in which this lesion is the underlying pathologic condition the , 
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term progressive muscular atrophy has been applied, ‘The causes 
pws ren f the muscles of the hands, 
t leads to ive atrophy of the mu: 

arms, and Bioolders and less fr Bit of those of the body and 
buttocks. It usually begins in the small museles of the 

but sometimes affects those of the shoulders first. The muscles 
become pale and rather flabby. Microscopically the fibers show 
various forms of degeneration, Fragmentation in a longitu- 
dinal or in a transverse direction, coagulation-neerosis, and occa= 
sionally fatty degeneration of the fibers may be seen, Sometimes 
the fibers seem to grow smaller by a simple atrophic iNeed (Fig. 
345). Coincidently, reactive proliferation is seen in the connective 


&. M,—Neuropathi Jar atrophy, showing atrophy of the muxcle-fiters, 
Foo. Tie mdehucalae dvreus tus; and thiekeniig of the Blon-ressdl walle, 


tissue between fibers, and doubtless this to some extent causes 
further muscular degeneration. ‘The muscle-cells themselves may 
proliferate quite extensively. 

Secondary athic 


jiseases, 
cerebral disease, ‘These are essentially si in 
» neuropathic variety, though their clinical character is _ 
ion, disease, or injury of motor nerves may lead to 


by separating the muscles from their trophic cen- 


muscular atrophy oceurs in children and you 
ntly hereditary. It begins in the butiooket 
- aie in fea oe forms 
he simple at ic form an psendo- 
I c criattenieal Bie: in the former are 
‘the neuropathic variety just described. 
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Muscular Atrophy.—In this condition the 
muscles increase greatly in size, but are soft and flabby. The 
child may present the appearance of an athlete, with enormous 
ealves and thighs, but is extremely weak and can scarcely stand, 
Microscopically the causation of the enlargement is found to be a 
considerable de of intermuscular proliferation of connective 
tissue, with marked fixtty infiltration. Sometimes in this form, as 
well as in other varicties, some actual enlargement of the musele~ 
fibers is observed, but this is doubtless degenerative. 

Simple muscular atrophy may be senile in origin or due to 
lack of exercise. In these cases the musele-fibers become smaller, 
and some proliferation of the connective tissue is generally present. 
In senile cases brown atrophy may occur, brownish pigment- 
patel being deposited in the atrophic fibers, especially near the 
nuclei. 

degeneration of the muscles may occur 
in the vicinity of inflammatory lesions, tumors, or other areas of 
disease, It may also occur in the course of infectious diseases in 
association with coagulation-necrosis. The fibers become cloudy 
and lose their striated appearance from the presence of minute 

nules. In some instances inflammatory changes in the inter- 

icular connective tissues are aseccfatad with the degeneration 
of the fibers, Cases of this sort may be called lee acute 
polymyositis. 

Fatty degeneration is found under the same circumstances 
as the above, and also in chronic cachectic diseases and in cases 
of poisoning with phosphorus and other “ parenchyma-poisons.” 
The musele-fibers have a streaked or spotted, yellowish appear- 
ance, and are more or less flabby. Microscopically the fibers are 
seen to be filled with small oil-droplets, which obscure the stria- 
tions. All parts of the fiber may Gece degenerated until the 
sarcolemma-sheath contains only a mass of fat-droplets and 
detritus. 

Fatty infiltration may occur in association with atrophy in 
the condition above deseribed—pseudohypertrophie muscular 
atrophy ; and in various nervous diseases in which the muscles 
waste from disease or trophic change. A certain amount of 
lipomatosis may oceur in general obesity. 

Amyloid ration is rare and unimportant. 

Calcification may occur in the form of ossifying myositis, 
and locally in scars following various local diseases—abecesses, 


ete. 

Coagulation-necrosis, or hyaline degeneration, is of 
great clinical importance, Tt was first discovered by y. Zenker 
as one of the lesions occurring in typhoid fever. The muscle- 
fibers at first become granular and cloudy (parenchymatous degen- 
eration), and later waxy or hyaline change occurs in streaks or 
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completely transforming the fibers. Transverse frgmentation is 
common, and gross rupture of the muscle may be met with. In 
the latter cases hemorrhagic infiltration, or even le 
hemorrh (hematoma), may be occasioned. Reactive inflam- 
matory in the interstitial connective tissue is I 

present. This disease occurs in the course of typhoid fever, but 
also in various other febrile and infectious conditions. It is most 
common in the abdominal muscles (rectus abdominis), in certain 
muscles of the extremities, and in the heart. The latter situation 
is, of course, of greatest significance (see Diseases of the Heart). 


INFECTIOUS DISEASES. 
berculosis may oceur in the form of cold abscesses in 
association with tuberculous disease of bone, or less frequently of 
the lymphatic glands or other parts. In these cases there is a 
gradual extension of the caseous and liquefying tuberculous dis- 
ease into the muscles, and sometimes the abscesses burrow to 
great distances within the muscular sheath, as, for example, in 
as abscess, Less destructive tuberculous myositis may oecur 
in the muscles beneath the skin and mucous membranes by exten- 
sion of tuberculous processes, In these cases cellular infiltration 
and tubercle-formation, with some easeous change, may be observed, 
Miliary tubercles, or larger tubercular nodules due to temetipenoee 
infection, are rare. 

‘may occur in the form of gummata, and it is likely 
» cases of diffuse productive myositis are wppiilite in 
As in other parts of the body, the blood-veasels in these 

eases have been described as particularly thickened, 
Glande: omycosis, and anthrax may inyolve the 
of the specific lesions. Nodular and, later, 

urative foci are the lesions observed. 


TUMORS AND PARASITES. 
iscles, for the most part, spring from the 
Among the benign tumors 
» sometimes met with, Osteoma and 
localized lesions resulting from irritation 


muscle-tumors, or rhabdomyomata, 
, though occasionally seen as small 


is srreoma, which occurs as 
requently, The fibrous and 
«1 round-celled sarcoma are 
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Carcinoma is a rare tumor, and is always secondary. The 
secondary form is not rarely seen in the muscles in the vicinity of 
carcinomata of other structures, such as the mammary gland. 

Among the parasitic diseases of muscles may be’ mentioned 
trichinosis, eysticereus invasion, and hydatid disease. The first 
oceasions disseminated myositis, to which reference has already 
been made, The other two conditions are rare and not important. 


CHAPTER XII, 
DISEASES OF THE BRAIN AND ITS MEMBRANES. 
THE DURA MATER. 


CIRCULATORY DISTURBANCES, 


Active hyperemia occurs in the dura in association with 
tumors, gummata, and other focal diseases, The vessels of the 
dura surrounding the area of disease become distended and the 
membrane may be diffusely reddened. 

Passive hyperemia may occur under the same circumstances 
as the above, and also in cases of thrombosis of the venous sinuses. 

Hemorrhages are usually due to traumatism, and may occur 
on the outer or inner surface of the dura. Extradural epi 
rhages are more common than intradural, especially in cases in 
which there is fracture of the skull. A collection of blood be- 
tween the skull and the dura is sometimes designated internal 
eephalohematoma, Small hemorrhages into the dura may occur in 
infectious or hemorrhagic diseases and in cases of death from 
asphyxia, 

INFLAMMATIONS. 

Inflammation of the dura, or pachymeningitis, may be 
acute or chronic, and hemorrhagic, suppurative, or productive in 
character. 

Hemorrhagic pachymeningitis occurs more frequently in the aged 
than in the young, and is a not uncommon condition in the insane. 
Chronic alcoholism and traumatism seem to be factors of some im- 

tance. In the early stages of the disease the inner surface of the 

ura exhibits a superticial deposit or membrane of grayish color, 
with brown or red fea the latter being composed of altered blood- 
pigment (hematoidin). Microscopically the membranous deposit 
1s found to consist of soft granulation-tissue containing numerous 
thin-walled blood-vessels. Later, diapedesis of blood-oorpuseles, 
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or actual hemorrhages, occur, and the diseased area may have the 
appearances of a simple collection of blood or of a more or less 
stratified hemorrhagic exudate. Sometimes the amount of exu- 
date and of hemorrhage may be such as to cause considerable 
cerebral compression, and in other cases death may occur from 
the hemorrhage itself. Occasionally the blood is in part ab- 
sorbed, and a serous collection (hygroma dura matris) results. 
‘The seat of the disease is usually in the area of distribution of the 
middle meningeal artery. 

Suppurative pachymeningitis may occur in consequence of 
injuries, caries, or other diseases of the skull. Sometimes it re- 
sults from purulent softening of thrombi in the venous sinuses, 
and yery rarely it is secondary to soheanrees Not rarely 
localized suppurative pachymeningitis results disease of the 
middle or internal ear, with extension fer the petrous bone, 
The dura becomes thickened by cellular infiltration, is soft and 


edematous, and not rarely undergoes necrotic change. The dis- 
ease may be localized or diffuse, and may occasion secondary 
thickening and adhesions of the dura in cases terminating fiayor- 
ably. 

Productive pachymeningitis may be of fibrous or ossify- 
ing character, The etiology is often obscure. Some eases follow 


hemorrhagic or suppurative puchymeningitis ; in some the 

seems to be primarily productive. Syphilis is probably a cause 
of importance, The dura, in the fibrous variety, is simply thick- 
ened and more or less attached to the pia-arachnoid and the inner 
surface of the skull, When firm attachments with the skull are 
formed osteophytes are frequently found upon the surface of the 
bones and in the dura {ouifying pachymeningitis). Osseous 
plates may be met with in the falx cerebri and tentorium cerebelli. 


INFECTIOUS DISEASES, 
Tuberculosis may occur in the form of miliary tubercles in 
mn with tuberculous leptomeningitis. It may also be 
associated with tuberculosis of the bones; and, in rare instances, 
) ith asa primary disease of the dum. Tn the latter 
takes the form of a caseous nodular thickening 


luctive 
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‘TUMORS. 


Tumors of the dura mater oceur with considerable fre- 
quency. The most common is probably alveolar sarcoma, This 
may occur in various situations, cither as a flat swelling, or as a 
somewhat pyramidal mass, with the apex toward the brain, into the 
substance of which it projects; it is often firmly attached to the skull. 
Other forms of sarcoma are angiosarcoma, characterized by the pro~ 
liferation of the cells of the adventitia of the blood-vessels, and a 
form in which the fibrous tissue so predominates as to make it really 
a fibroma, al h nests of endothelial cells are found scattered 
throughout it. er forms of sarcoma, however, also occur, par- 
ticularly a small round-cell variety, which is usually multiple and 
the result of metastasis from some other portion. The latter 
tumors are usually flat, diffuse, and often extensive. They may 
or may not cause bulging of the skull, In any of these forms, 
but particularly in those in which the fibrous connective tissue is 
in excess, calcareous infiltration is not uncommon, In nearly all 
cases these tumors may produce erosion of the inner surface of the 
skull. Hyaline degeneration of the intercellular substance is 
very common. Among the other tumor-like growths are fibrous 
changes that may or may not be inflammatory in nature, and lead 
to cireumseribed or diffuse thickening of the dura mater, and 
usually cause it to adhere densely to the skull. These are most 


apt to be found in old pe le. In addition to the ronnd-cell sar- 
e 


coma, gliosarcoma of the brain and careinoma of the sealp may 
give rise to secondary growths in the dura mater, but these are 
extremely rare. 


THE PIA AND ARACHNOID. 


CIRCULATORY DISTURBANCES. 


Anemia of the pia may occur in eases of general anemia, 

Active h: is constantly present in the early st 
of meningitis. It is also met with in cases of death from aleohol- 
ism, and in severe infectious fevers, though in most of these eases 
microscopic examination discloses the fact that the process is really 
one of beginning inflammation. The pia is red and the small 
arterioles are injected. The fluid in the subarachnoid space is in 
excess, and may be slightly turbid or sanguinolent. — 

Passive occurs in cases of pee venous stasis, 
as in heart-disease, pulmonary diseases, and venous thrombosis. 
‘The large veins are greatly swollen, and the subarachnoid fluid is 
excessive. 

Hemorrhages.—Small punctate hemorrhages may occur in 
cases of meningitis, in scurvy, purpura, and the like. 
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hemorrhages between the pia and arachnoid are most commonly 
due to traumatism, and may sometimes be the result of rupture of 
aneurysms. ‘The blood in cases of large hemorrhages may cause 
injurious cerebral compression, if rapid death does not follow the 
hemo itself. Occasionally the blood becomes inspissated 
and absorbed, the membranes in these instances becoming thiek- 
ened and pigmented, or it may be encapsulated and the pigment 
absorbed, giving rise to a clear cyst ivramay 

Edema of the membranes themselves, or collections of edem- 
atous liquid in the subarachnoid space (external Eytan 
may be due to passive congestion. ‘The membranes are thick 
and of translucent, gelatinous appearance ; the subarachnoid fluid 
causes elevation of the ararkealt and more or less compression of 


the cerebral convolutions. Zhi ex vacuo is a form of dropsical 
effusion under the arachnoid, iting from atrophy or hypoplasia 
of the cerebral convolutions, The ve normally occupied 
cerebral substance is in these cases filled with serous liquid. 


INFLAMMATION. 


Inflammation of the arachnoid and pia is called lepto- 
meningitis. It is always an infectious process, and may be 
either acute or chronic. 

Btiology.—The commonest canse of acute leptomeningitis is the 
pneumococcus. Tt is found in about 60 per cent, of all cases, and 
in these pneumonia is often an associated or primary condition, 
‘The pneumococcus may reach the meninges either by the blood- ar 
lymph-channels, or by creeping along the lymphatic spaces in the 

reolar tissue between the esophagus and vertebral column ; oves= 

ally it enters directly from the ear or nasal cavity, Other 

organisms that have been found are the streptococeus, the 
cocens, Friedlinder’s bacillus, the Bacillus p) 


he latter are also frequently found 

llus. ‘The cause of epidemic cerebrospinal 
lococeus intracellularis meningitidis, dit 
hselbaum in six cases that he examined, and 
: other cases by Goldschmidt, Guarnieri, 
hers, 

—The gross changes may vary from those 
le macroscopically, to callentiorl of green- 





DISEASES OF THE BRAIN AND ITS MEMBRANES 717 


ish pus in the subarachnoidal space half an inch or more in thick- 
ness and covering the entire surface of the brain. In the slight- 
est forms the presence of the condition may be suspected by the 
slight edema of the arachnoid, and perhaps a small collection of 
fluid containing flakes along the fissures of the brain. In some 
cases, however, even this does not occur, and it is impossible, with- 
out a microscopic examination, to say that inflam: rOCesRES 
exist. Microscopically, sections in ies cases usually show over- 
filling of the small vessels with blood, and a greater or less num~ 
ber of round cells, usually polynuclear, immediately surrounding 
it. Often this collection of round cells is most marked in the 
recesses of the conyolutions. Staining for bacteria usually reveals 
the presence of a few, although in these eases they are rarely nu- 
merous. If the process has been more severe, or of longer dura- 
tion, the edema of the arachnoid becomes more pronounced ; its 
glassy, moist appearance being very distinctive. The vessels are 
usually i ed; and this applies particularly to the veins, which 
appear as dark-blue tortuous cords running through the mem= 
branes, In the subarachnoidal space there 1s now a considerable 
collection of fluid, and along the sides of the arteries usually a 
distinet collection of lymph or pus. Sometimes, but not always, 
the arterioles are also distinctly injected, and occasionally there is 
a faint pinkish coloration, due to the injection of the capillaries. 

‘This form may be localized or diffuse, and is usually secondary 
to some local source of inflammation, which is most frequently 
middle-ear disease. The process often shows distinct indications 
of rapid extension. 

The more extensive diffuse forms show considerable variation 
in the part affected with greatest intensity, and have been divided 
into loptomeningitis of the vertex and leptomeningitis of the base. 
Ordinarily the purulent exudate is most pronounced along the 
course of the middle cerebral artery, extending from either side 
of the sella tureica outward and upward, 

changes observed vonsist of diffuse injection of the soft 
membranes, edema of the arachnoid, and a perivascular seno- 
fibrinous exudate along the course of the vessels coming from the 
veins. Microscopically, sections show around these vessels « mass 
of fibrin, in which are embedded a considerable number of poly- 
nuclear leukocytes. Often cells undergoing fatty degeneration are 
also found in these masses, lying close to the walls of the vessels 
in the portions of the brain where the changes are most pro- 
nounced, Tn this condition micro-organisms are usually found 
quite readily, either within or without the cells, those within the 
cells, in particular, frequently showing a partial loss of staining- 
power, that has been taken to indicate phagocytic activity. 

Tn the most severe cases the entire subarachnoidal space is dis- 
tended with « purulent accumulation. The surface of the brain 
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ean no longer be seen, the thick ish exudate covering the 
convolutions as a smooth mantle. In nearly all these cases there 
is also pronounced edema, the arachnoid looking thick, shiny, and 
moist. Microscopie sections show the ordinary picture of a puru- 
lent accumulation ; pus-cells in a fibrinous meshwork, desquamated 
endothelial cells, and mie isms. In all forms of acute 
leptomeningitis petechial ecrerianal into the arachnoid are com- 
mon. The substance of the brain and cord may also be involved, 


e jasmic 
cells 


clieves that only four forms can be differentinted— 
us of the pyogenic micro-organism, the yellow~ 
tuberculosis, the bluish-green pus of the Bacillus 
nd the purulent exudate containing yellowish grains 


linary es form, exceptin; it in its ae 
¢ inflammatory process ins W tl 
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cases are spoken of as foudroyant or fulminant. The disease is 
often eta by lesions mm other parts of the body, as pete- 
chiw in the skin, suppuration in the joints, | abscesses, en- 
docarditis, degenerations of the myocardium, and suppuration of 
the labyrinth of the ear. 

Associated Changes.—Besides the meninges of the brain, those 
of the cord are almost always involved, even in cases of tuber= 
cular meningitis. The peculiarities of these conditions are de- 
scribed in the section on the spinal cord. Extension along the 
fold of pia mater that covers choroid plexus is also exceed~ 
ingly common. The cerebrospinal fluid may be turbid, there is a 
moderate amount of lymph on the ependyma and over the surface 
of the plexus, and the latter may even contain small abscesses. 
Not infrequently, in prolonged cases, meningitie adhesions and 
occlusion of the aqueduct of Sylvius give rise to an acute hydro- 


cephalus. 
INFECTIOUS DISEASES. 


Tuberculous meningitis is usually a secondary affection, 
although in children it may occasionally appear in connection with 
a few recent foci in other parts of the body. The bacilli reach the 
meninges ordinarily by the blood-vessels, particularly, in all prob- 
ability, by the left carotid, from which situation they may spread 
along the base or to the vertex. Occasionally they seem to pass 
up the vertebral arteries, and may then affect the cerebellum more 
severely than the base of the cerebrum. Tuberculosis may also 
extend directly from the tubercular lesions of the skull or of the 
middle ear, and it has occasionally been observed to occur after 
traumatism, Other routes of infection, however, have been sug- 
fhe particularly, a3 in acute purulent meningitis, the organisms 

ve been supposed to pass up the posterior mediastinum, the retro- 

haryngeal areolar tissue, and thence into the cranial cavity. Mixed 
infection not infrequently occurs, and has been supposed to account 
for the purulent exudate. It is certain, however, that pure tuber- 
culous meningitis may occasion the formation of pus. The 
ism that is most frequently found in connection with tubercle- 
bacillus is the pneumococeus, and it may be found intimately 
associated, although it has been stated that the tubercle-bacillus 
appears to predominate at the base of the brain and the pneu- 
mococeus in the exudate of the convexity. 

Pathologic Anatomy.—In cases that die of pulmonary tuberou- 
losis it is not uncommon to find, particularly upon the convexity 
of the pia mater, a number of small grayish nodules. These are 
not always apparent upon superficial inspection, but by cutting 
through the cerebral hemisphere as far as the pia, and then strip- 
ping it away from the under surface of the membrane and holding 
the latter up to the light, they may readily be seen. In certain 
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eases tubercle-bacilli have been found when recognizable macro- 
scopic lesions were entirely absent. Mi ic examination, 
however, has usually rev a few masses of epithelioid cells 
and some Sa reels round-cell infiltration. 


When the ion is more severe the tubercles are usually 
most numerous Epon the base of the bho Narbeser on either 
side of the carotid canal and in that the base just poste= 
rior to the dorsum sell. Ordinarily the disease aseumes the form 
of disseminated miliary tuberculosis. The tubercles are situated 
between the arachnoid and the pia, often in the depths of the sulei, 
‘They vary in size up to 0.5 cm, in diameter, and often show slight 
cheesy tion in the center, The eninge are congested, 
and usually there is an exudate of inflammatory liquid that contains 
flocculi of lymph, or is even seropurulent in character, Micro- 

ic examination shows that the tubercles are composed of epi- 
thelioid cells, which occasionally present some evidence of division, 
Giant-cells are also present, although perhaps not so frequently as 
in lesions in other parts of the body, There is usually round-cell 
infiltration about the vessels, and the latter are apt to be distended, 
This round-cell infiltration may also extend into the cortex of the 
brain, and the tubercles are often found in the latter situation, 
‘Tubereles may also exist in the choroid plexus. Sometimes, if the 
process has lasted for some time, and the tubercular masses have in- 
creased in size, they may undergo cheesy degeneration and form ir- 
regular masses ; these are usually found at the base of the brain, and 
often cause serious pressure upon the cranial nerves that they involve. 

Oceasionally, when only a small number of bacilli have reached 
the meninges and have been deposited in one point, a single cheesy 
nodule may be found, particularly in one of the sulci, forming the 
meningeal fyroma, that sometimes attains a considerable size. In 
these less acute cases the exudate is considerable, and involves not 
only the subarachnoidal space, but also the ventricles of the brain, 
causing a condition that was formerly described as aeute hydro- 
cephalus. N us tubercles are found in the choroid plexus, 
and t ma is covered with slight clevations resembling 


stance is, however, very common. This may 
than an extension by continuity along the 
jood-vessels dipping from the pia or 

e, and giving rise to small foci com of 
surrounded by leukocytes, and perhaps 
of isaey de, pee center ; oF 
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areas of softened and degenerated nervous tissue. Not infke- 
uently, punctiform hemorrhages are found in the cortex about 
these areas of softening. The tubercle-bacillus is usually readily 
found, al ‘h this is exceedingly difficult if the tissue been 
hardened in Miller's fluid, In eae extension of the tuber~ 
cular process to the meninges of the cord occurs if the duration 
of the process is at all prolonged, but the vertebral canal is so 
much longer than the spinal cord that pressure-symptoms rarely 
occur, FF as the irritation is slight, the cranial symptoms domi- 
nate the clinical course. 
Syphilis may occur in the form of gummatous infiltration, 
Tn these instances there are found flattened nodular thickenings 
“of the arachnoid and pia, of grayish or pinkish color, and tending 
to un necrotic change. The process begins in the inner 
surface of the arachnoid, or sometimes in the walls of the blood- 
vessels, and extends to the pia and cerebral substance on the one 
hand, and to the dura on the other. In another form of syphilis 
there is diffuse infiltration or syphilitic leptomeningitis, causing 
considerable thickening of the meninges. 
Chronic syphilitic leptomeningitis and meningo-encephalitis are 


‘Fra, 246,—Gummatous meningo-encephalitis (Ziegler). 


occasionally met with. In these cases the membranes are thick- 
ened and fibrous, and secondary extension of the infiltration into 
the cerebral cortex occurs (Fig. 346). 


TUMORS. 


The Pacchionian Bodies.—The most common, and clini~ 
cally perhaps the least important, tumors of the arachnoid are the 
“6 
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Pacchionian bodies, These occur as small granular masses or 
circumscribed nodules, chiefly along the upper edge of the superior 
longitudinal sinus, often extending a short distance laterally over 
the convex surface of the convolutions. Microseopically they 
consist of dense masses of fibrous tissue, covered by a layer o 
proliferated endothelial cells, which give them a concentric struct- 
ure. Occasionally some calcareous nodules may be found in them. 
‘They usually grow only outwardly, and frequently erode the skull, 
giving rise to little pits upon the inner surface. 
Endotheliomata are most frequently found in the pia mater, 
‘They occur as irregular alveoli, lined with cuboidal or round endo- 
thelial cells, These are not always arranged in a single layer, but 
may occasionally fill the alveolus, although this is not common, an 
more frequently some have broken loose and lie free in the cavity, 
The cells often show karyokinetic Shaeiee occasionally alter- 
ations in shape, due to mutual pressure. These tumors resemble 
earcinomata closely, but the presence and proliferation of the 


.~Endotheliona of the pla mater. 


“© stroma, such as occur in carcinoma, 


of two kinds: those consisting exclu- 
| cells, and those containing, in addition, 
notures, such as hairs or 
uated in or about the median line, 
on the upper surface of the corpus 
the choroid plexuses. ‘Those con- 
Hy found near the cerebellum, grow- 
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ing either from the arachnoid, or, more rarely, from the outer sur~ 
face of the dura. The latter may occur upon the frontal or occip~ 
ital bones, and often show calcareous infiltration, or even true 
wTpueaae Th lly found in children, and 
Lipomata are rare. ey are usually found in children, 
always in the soft membranes, especially the pia mater. The 
most frequent seats are the upper surface of the corpus callosum 
and the corpora candicantia. Acconling to Bostroem, they are 
probably epidermal in origin, nothing but the subcutaneous fatty 
tissue being left. 
Teratomata may be present. Chiari has described a case 
that grew from the lining membrane of the third ventricle in an 
infant that died at the age of seven weeks. It consisted of a 
medullary white mass a number of serous cysts. The solid 
substance was composed of fetal brain-substance, in which were 
fissures lined with epithelium similar to that of the central canal 
of the cord, and ganglion-cells, retinal cells, skin-glands, and jelly 
of Wharton. Fibrous and cartilaginous tissues were also present. 


THE BRAIN. 


DEVELOPMENT AND ANATOMY. 


ent,—(For convenience, the Sorel emeae oH the cord is con- 
e central nervous system 


Developm: 
sidered in this place with that of the brain.) T! 
commences as a shallow depression, that appears in front of the primitive 
streak in early embryologic existence. It is bounded on either side by rid, 
known as the xi The groove gradually be 


ecomes deeper, 
ly the two medullary folds unite, giving rise to the formation of the 
medullary canal, which is soon separated from the dorsal surface of the em- 
bryo by the interposition of mesoblustic tissue, The canal is first formed 
in the portion that subsequently forms the cervical region of the spinal cord. 
Just beneath the medullary canal there is a cylindrical collection of cells, 
often with a small Ges in the center that forms anteriorly a shallow groove, 
the so-called notochord, Its function is unknown, and it eventually disa 
i during embryonic existence, although traces may still be found in the 
ntervertebral cart at birth. Tn some of the lower animals a small 
sac-like dilatation is found anteriorly, from which a process extends down- 
ward and apparently stops at the hypophysie cerebri; but it is not certain 
‘that it forms a portion of this organ. The anterior extremity of the embryo 
continues to FOR, and bends downward, forming the cephalic fold. In 
this part of neural canal three dilatations oceur—the primary vesicles 
of the brain, the posterior portion ultimately forms the spinal cord, 
‘The Oord.—At first the wall of the embryonal cord is composed of a 
single layer of cylindrical epithelial cells Gponploblaets), with nuclei at 
various distances from the central canal; these ultimately become the 
nuclei of the glia-cells, The central ends remain cylindrical ; the pete 
eral ends become branched, forming the myelospongium, probably the 
antecedent of the nearoglia-fibers, which, according to some ‘recent investi= 
tions, become separated from the cells. At the age of about five weeks 
in the human embryo, certain cells, with a considerable amount of clear 
protoplasm, are found near the inner limiting membrane, the so-called 
Sermtual cells, Subsequently other cells appear, probably derived from the 
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| eae cells, as they are first found in the situations occupied by 
so-called neuroblasta, ates ee a by th 

jection, pointing toward the 
ay from. ‘he Peoples and bres 
membrane to become an axis-cylinder. central canal, at this 
is ells elie in shape, with a axis einen The a 
an ior ends are very thin, and the former ultimately becomes invagi- 
ates to foro the anterior commissure, 

Just outside of the cord, probably from masses of epiblastic cells derived 
from its wall, the cells of the spinal ganglia Bipean ‘These are, nt first, 
eben one process extending into the spinal cord, and the other peripher- 
ally, but ultimately the eo ree unite at their commencement. The 

inal cord at first completely fills the spinal canal, but after the fourth 
month the vertebral column ins to grow somewhat more ly, and 
at birth the conus terminalis is opposite the third, and in the extends 
only to the lower end of the first, lumbar vertebra, The nerve-fibers are 
at first non-medullated, but later myelin-sheaths appear, first in certain 
parts of the posterior columns, and ly in the pyramidal tracts, which 
often, at birth, are not yet entirely medullated. The membranes are 
derived from the meaoblast. 

Tho Brain.—The three primary vesicles from which the brain is devel- 
oped continue to grow, and the first is subdivided by a median constriction 
into two secondary vesicles, the prosencephalon and the thalamencephalon. 
From the former two lateral offshoots appear, which give rise to the 
cavities of the lateral ventricle; and from the walls of these are devs 
the cerebral hemispheres, the olfactory lobes, and the corpus callosum, 
The cavity of the second vesicle forme the third ventricle, and from its walls 
grow the nervous part of the eye, the optic thalami, and the ney 
and pineal bodies, The cavity of this vesicle (mesencephalon) the 
pasedaet of Sylvius, and from its walls grow the corpora quadrigemina 
and the crura. The posterior primary vesicle also becomes constric 
forming the epencephalon and the metencephalon. The two cavities, 
however, remain united and form the fourth ventricle, From the walls 
of the anterior portion are developed the cerebellum and the pons, From 
those of the posterior portion, the medulla oblongata. 

‘The ultimate shape of the brain, however, is largely determined eS certain 
flexures and by the growth and extension of the axis-cylinders, which pass in 
various directions and form the white matter, the greater bulk of the central 
nervous system. The first flexure is beneath the m halon and concave 
from the ventral surface. The second flexure is concave dorsally, and is just 
beneath the epencephalon, The third grows at the junction je meten~ 
cephalon with the spinal cord, and is concave ventrally. Differing from 
the cord, the growth of the brain exceeds that of its containing bony cap- 
sule, As a result the surface of the hemispheres is usually m into 
folds, earliest of these det) during the third month, and are usual 

axis of the brain, although not invariably. The 
re very large, and the sulei project into their cavi- 
- the fourth month they disappear, with the exception 
calcarine, and the parieto-oceipital fissures, ‘The 
pears about this time. The other permanent 
of the fifth month, the earliest being the fissure 
ny of the secondary fissures do not develop watil after 


tic nervous system is probably only an offeloot of the 
'h s first appear upon the spinal nerves, y 
connected with them by shart 
‘ome authorities, however, believe that 
developed from the mesoblast. 
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Anatomy.—The brain consists of the two cerebral hemispheres, the 
basal xan lia, the pons, the medulla, and the cerebellam. Its varies 
from 300 to 1300 grams in the adult female, and from 1300 to a ae 
in the adult male. Its consistency at birth is very soft; in the it it 
becomes somewhat firmer, but is always softer than the normal liver. Ite 
color varies from grayish-white in the parts composed of medullated 
to reddish-gray in those composed chiefly of ganglion-cells. The 
Reccap heey are two large Erpeee masses occupying the Visas por- 
tion of the cranial cavity; they are separated by the superior longitudinal 
fissure, and united by the corpus callosum the anterior commissure, 
‘They are joined to the pons by the crura. Their surfaces are rendered very 

ty the presence of numerous fissures or sulci; and are divided into 
the frontal, parietal, occipital, and temporosphenoidal regions, The impor- 
tant fissures are the Sylvian, the Rolandic, and the parieto-occipital on the 
external surfice; the calloso-marginal, the calcarine, and the parieto- 
occipital on the medium surface. 

‘he hemispheres are composed essentially of an outer layer of poy 
matter, the cortex, containing ganglion-cells, and of fibers passing from 
these in various directions and uniting them with other parts of the central 
nervous system. These may be divided into three main classes: the pro- 

jection passing the cortex and the basal ganglia, or into the 
internal capsule; the éraneverse or commieural erat passing between two 
hemispheres; and the anociation-fibers, passing between different areas in 
the same hemisphere, The most important of the projection-fibers are 
those which arise in the motor portion of the cortex, and first into 
the internal capsule, where they are roared about the knee, thence throt 
the crusta and the pons, to form ultimately the pyramids of the medulla, 
‘They decussate in the first cervical segment of the cord and form the pyram- 
idal columns of the cord. The fibers of the optic radiation commence 
in the cortex about the calcarine fissure and in the cuneate lobe, and pass 
forward to the pulvinar of the optic thalami, They are also associated 
with the external geniculate body and the anterior corpus quadrigeminus, 
From the pulvinar, the optic tracts pass around the crusta, then lie below 
and to the inner side of the internal capsules, and unite in front of the 
tuber cinereum to form the chiasm from which the optic nerves arise, 
‘The transverse or commissure-fibers include those of the corpus callosum 
and of the anterior commissure, ‘The fibers in the corpus callosum appear 
to correspond closely to those regions of the brain situated nearest to them, 
The anterior commissure is composed of fibers uniting the temporosphe- 
noidal lobes of the two hemispheres. The association-fibers either connect 
nt lobes ( proprive), or unite distant portions of the hemispheres 
( long association-tibers). The most important of the latter are the 
superior, interior, and anterior association-bundles, the cingulum, and the 
fornix ; the latter is a group of arching fibers connecting the hippocampal 
region with the corpora albicantia. 

Tn the substance of each hemisphere are found the lateral ventri- 
cles: two long, narrow, branching cavities, joined to the third ventricle 
by the foramen of Monro, Each contains a choroid plex: 
mally lined with epithelium and contains clear i . 
anterior portion of the two ventricles is separated by the septum. A small 
double layer of epithelial cells line and almost fill the cavity of the fifth 
ventricle, The basal ganglia of the brain are the lenticular nucleus, the 
caudate nucleus, forming together the corpus striatum, and lying on either 
side outside of the internal capsules, the optic thalamus, a large oval mass 
lying beneath the candate nucleus, The outer portion on the lenticular 
nucleus ix usually known as the putamen; the two inner ents are 


known roms the potas pallidus. To the outer side of the 
nd of wh 


putamen is a ba) ite fibers, known as the external capsule, that 
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tinct cell-wall, and containing or not containing chromophilic bodies. Ac- 
cording to Nissl, two groups of ¢ells are thus formed, the somatochromes 
with, and the caryochromes without, these bodies, Boils cere 
these are espe motor and sensory in function, but the of the 5} 

lia, which appear to be sensory, contain these granulations. Cells are 
spoken of as multipolar or bipolar, according to the pumber ol cesar that 
project from them. It is impossible to describe in this pase the varieties 
of cells and their distribution in the nerve-substance, neurons may be 
divided into endogenic, oe within the central nervous system, 
exogeniec, partly in the peripheral nervous system. Ench ax! 


terminates in a tuft of fibers that surround, without touching, some other 

gunglion-cell, or, if it extends to the periphery, terminates in a special sen- 

sory corpuscle or a muscle-plate. 
rvation of the 


and Cord.—After the brain has been 
removed from the cranial cavity it is probably best to place it at 
once in a 10 per cent. solution of formalin, The formalin should be 
changed at intervals of three or four days. If it is hardened in Miller's 
fluid, deep incisions should be made, rey parallel to the upper sur- 
face of the corpus callosum, after the removal of the frontal and oceip- 
ital lobes. The fluid should be changed at the end of the first hour, then 
at the end of twelve hours, and then every day for one or two weeks. If it 
desired to examine the brain at once, it may still be preserved for micro- 
ate investigation by making two horizontal incisions through the cere- 
bral hemispheres, parallel to the upper surince of the corpus ea losum, then 
cutting into the luteral ventricles. If a hemorrhage exist, it cau usually be 
ted by the presence of blood in one of the ventricles, or by discolora- 
tions of the floor, The most important part of the brain, for the purpose of 
tracing secondary degeneration, consists of the stem, so called—that is, the 
basal ganglia, the crura, the pons, and medulla, It is usual to make serial 
sections through this which may be removed by cutting off the frontal 
lobes at the knee and the occipital fobes opposite the spleniam, and then 
removing the temporal portion of the brain by sagittal section just outside 
of the lateral ventricles. As soon as the cord has been removed the dura 
mater should be cut on both sides and laid back, It is usually desirable to 
remove the cord first, a8 by thi# means a horizontal section can be made 
through one of the upper cervical segments, and the remainder of the cord 
then removed with the brain. In this manner the usual oblique incision, 
that renders the upper portion useless for microscopic study, is avoided. Tt 
is unnecessary, and for many reasons undesiruble, to make transverse incix- 
ions through the cord before hardening, even if Miller's fluid be employed. 


CONGENITAL ABNORMALITIES. 


‘The deformities of the brain are numerous and complicated. 
They may be divided roughly into those associated with altera- 
tions in the skull and those occurring within the cranial cavity. 

Acrania is a deformity characterized by absence of the seit 
The membranes are usually preserved, and form a sac filled with 
serum, on the inner surface of which small particles of nervous 
tissue may occasionally be found. More frequently the brain forms 
only a small mass at the upper portion of the spinal canal, lying on 
the basilar process of the occipital bone. Sometimes it appears ax 
if the sac had ruptured, or had never completely closed, for the 
membranes are collapsed, and form upon the base of the skull 
a mass consisting of fibrous connective tissue and blood-vessels. 
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Often in this case the encephalon is entirely absent, but the pons 
and medulla may be almost completely have pat ‘The cranial 
nerves are usually present. 

Hemicrania is a condition in which more or less of one of 
ee parietal ones or of a-portion of the: Fite se a 

has failed to dew het ‘The corresponding portions upon the Phe 
site side vat have developed are re ually hypoplastic. Ordinart peive 
anencephaly, or only vara development of the brain, is 
ated with t ese changes, 

Cranioschisis is the name applied to imperfect closure of the 
skull along the middle line, This may be associated with rha- 
chischisis, when both skull and spine are cleft. The commonest 
situations for small fissures are in the frontal bone, in the region 
of the posterior fontanelle, in the median line of the posterior Pee 
tion of he occipital bone, and, more rarely, in eenmasien 
ue anterior fontenelle or the sagittal suture, or in the a 

ne. 

Fissures or other small defects usually occasion hernia of the 
brain, whieh i d encephalocele, and according to its situation 
anterior or posterior, frontalis or occipitalis, superior, inferior, or 
lateral. If, instead of brain-substance, only the membranes pro- 

prough the fissure, the condition is known as beri re 
5 filled with cerebrospinal fluid, 

1 # the membrane is lined with nervous 

ing that it represents a dilatation of one of the pri- 

of the b corresponding to the condition found in 

These ‘congeni tal herniw are probably the result of 

igh it is possible that the chief cause is 

nt of the cranium. In eases in which the 

oid bone, it is not uncommon to find, as an 

‘left palate. Life i is, of course, incompatible 

“ence ialocele, If it is'small, the neck of the sac 


yery ensues, 
deformity in whieh there is fajl- 
icle to develop, The frontal lobes 
imentary eye velops. 
‘The size of the brain is subject to 


in which the brain is excessively 
‘This may be of two hinds, 


ances the net nn- 
is not the case, ions 
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liar tissue. This is not infrequently found in the so-called hyper- 

hic nodular gliosis, In this condition the brain may be con- 
siderably enlarged, and the convolutions may be increased in size, 
although not abnormal in arrangement, "Microscopically, the 
changes described in the section on sclerosis are discovered, A 
pseudo-enlargement of the brain is produced by hydi halos. 
The weight of the brain, after the liquid has been removed from 
the cavities, is usually less than normal, although this is not 
always the case. 

E eskiay of the brain may be limited to certain parts. 
‘These are usually individual gyri, and are nearly always sclerotic. 
Sometimes only a portion of a convolution is thus affected, and 
produces a tumor-like swelling. Hypertrophy of individual 
sections of the en Jon does not appear to have been observed ; 
that is to say, simple enlargement of the cerebellum, or of one of 
the cerebral hemispheres. 

Microcephaly is a condition in which the brain is mach smaller 
than normal, as a result of defective growth, or else of disease, 
either in early life or later. In some instances the brains, aside 
from their smallness, appear perfectly normal, and this diminution 
in size, within certain Frnt, is not incompatible with normal in- 
telligence. Usually, however, there are sclerosis and decrease in 
size of some of the gyri. ‘There are, of course, the associated 
changes usually found in sclerotic conditions. 

Hypoplasia of individual portions of the brain has been observed, 
particularly of the corpus callosum, the cerebral hemispheres, and 
the cerebellum. 

Hypoplasia of the cerebral hemispheres is usually due to some 
ie change, and will be discussed under sclerosis and poren- 
cephaly. 

Pthe congenital absence, either total or partial, of the corpus 
callosum bas been observed in a number of cases. Tt may occur 
in brains otherwise normal, but is usually associated with micro- 
cephaly or other profound structural changes, In the cases in 
which no other lesions exist the intelligence may be normal, but 
in the great majority of instances the patients are idiots, In all 
cases, however, the following associated alterations have been 
observed : absence of the calloso-marginal sulcus, division of the 
gyrus fornicatus by perpendicular fissures, the splitting of the 
fornix, and, in certain cases, secondary degenerations. The tape- 
tum is usually intact. The absence of the transverse fibers in the 
centrum ovale renders the superior longitudinal fasciculus very 
distinct. The appearance of the brain is quite characteristic. As 
soon as it is removed the hemispheres fall widely apart, showing 
the third ventricle covered with a delicate layer of pin mater, 
‘The inner surfaces of both hemispheres are divided by numerous 
fissures, and appear atypical, When only a portion of the corpus 
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callosum is absent the splenium is nearly always preserved. Ov- 
casionally, in cases of rebked hyd ate the corpus callosum 
may be extremely thin, and be torn during the removal of the 
brain, and this may possibly be mistaken for congenital absence. 
A little careful examination, however, will usually reveal the true 
state of affairs. 

Hypoplasia of the cerebellum, or even total absence of one or both 
hemispheres, has been occasionally observed. It is nearly always 
associated with sclerosis. A collection of Rage fluid in part 
supplies the place of the absent organ. The cerebellum may be of 
normal shape, and even microscopically show no changes other than 
diminution in size. More commonly, however, changes are 
asymmetrical, one lobe being aticdly smaller than the other, and 
perhaps reduced even toasmall papilla, There are often sclerotic 
changes, with marked atrophy of the cortex and disappearance of 
many of the medullated fibers. In these cases the cerebellum is 
usually of somewhat firmer consistency, The associated changes 
are diminution in size of the olivary bodies ; in the unilateral eases, 
of that upon the Shoes side; the pons and medulla are usually 
smaller than normal, and in the former the pyramidal tracts, on 
account of the absence of the transverse fibers, are usually com- 
pact and distinct. Sometimes the corpora quadrigemina are also 
altered, but this is not invariably the case. 

Other changes of unknown significance that have been deseribed 
are abnormal arrangement of the convolutions. Of these the most 
important is the presence of annectant gyri across the Rolandie 
fissure, or the absence of annectant gyri in the Peter 
fissure. It does not appear, however, although the claim has 
frequently made, that these changes are in any way associ: 
with intellectual disturbances. Bundles of nerve-fibers, taking an 
abnormal course, have occasionally been found in the pons 
medulla. These seem to be produced by premature decussation 
of portions of the pyramidal trict, and are of no clinical sig- 
nificance. 

Anencephaly, or total absence of brain, is a congenital lesion 
usually associated with acrania. Sometimes it is associated with 
total absence of the spinal cord ; in other eases a portion of the 
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POST-MORTEM DEGENERATIVE CONDITIONS. 


Tt is important to be acquainted with the post-mortem altera~ 
tions that may take place in the nervous system, in order to avoid 
the confusion of such changes with those that have occurred as 
the result of disease. Little attention has been paid to the macro- 
scopic changes, and they are not characteristic. Their di 
depends upon the temperature at which the body has been ope 
after death, the nature of the disease that preceded death, and the 
period that elapsed before the tissues are removed, Ordinarily no 
changes will be noticed under thirty-six hours if the body is 
kept on ice. If kept at a temperature of about 16° C, (59° F.), 
the brain and cord will appear normal if removed within twenty- 
four hours. ‘There is first softening of the nervous tissue, that is 

eral and not associated with pigmentation; the tissues may 
ieee so soft that it is almost impossible to remove them with- 
out injury. Later there is often a considerable extravasation of 
blood-pi, t around the vessels; and, finally, if putrefaction is 
nays , the tissues become almost diffluent and light brown in 
color. 

Lately, Italian authors have studied methodically the micro- 
scopic changes. ‘The nerve-cells swell, their protoplasmic processes 
break off, and there is a gradual loss of the staining-power of the 
chromatin-bodies ; vacuoles appear in the protoplasm and the out- 
line of the cell becomes irregular; and finally the chromatin-sub- 
stance completely disappears. The outlines of the nucleus become 
indistinct, it swells, and then contracts, with irregularity of the 
outline, It stains homogeneously, due to diffusion of the chro- 
matin, and may contain small granules of hyaline material. It 
is often placed excentrically in the cells. Later it loses its stain- 
ing-power, and finally disappears completely. The nucleolus is 
the last structure to show alteration; it may swell slightly, be- 
come filled with vacuoles, and then break up into granular mate- 
rial_and disappear. The protoplasmic processes iB not exhibit 


varicosities, but appeiay become more fragile, and are very apt 


to be broken off during staining. Chan; may take place in the 
myelin-sheaths that, when studied by Marchi’s method, are not 
greatly different from those seen in areas of softening—that is, 
small fatty granules appear along the course of the nerve-fiber. 
Tn mortem lesions, however, there is no perivascular round- 
cell infiltration ; no compound granular cells can be found in the 
tissue ; there are no signs of proliferation in the neuroglia; and 
the process is more general and uniform than is apt to be the 
case in morbid conditions. 
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GENERAL PATHOLOGIC ANATOMY OF THE NERVOUS 
SYSTEM. 


The path of the nervous system differs from that of the 
other organs of the body chiefly in the fact that the special struct- 
ures of which the nervous tissue is composed have no close anal- 
ogies to the epithelial cells and connective tissues. It is desirable, 
therefore, to discuss, first, the general changes occurring in the 
nerve-cells, nerye-fibers, and the neuroglia. 


The Nerve-cell. 


Of late years, considerable progress has been made in the 
elucidation of the finer apenas changes that occur in the nerve~ 
cell. On account of their characteristic appearance and sl 


differentiated structure, the cells of the anterior cornua of the 

inal cord have been most carefully studied, and it is necessary, 
Gecdlores that we should ive a brief description of their anatomy, 
The eas depends ely upon the method of staining em- 

loyed. By the Golgi seth the cell appears as an irregular 
Broek , from which come a number of thick processes, that rapidly 
divide and subdivide, until they ape asa maze of independent 


delicate branches, upon either side of which can be seen minute 
projections, the so-called gemmules ; from one portion of this cell 
a fine process arises that is of uniform width. At lar inter- 
vals this neuraxon gives off the so-called collaterals, delicate 
branches that spring from it at right angles and have a differ- 
ent course, By this method other ganglion-cells in the nervous 
system have also been carefully studied, and show numerous 
variations in type, the most important being the number and 
complexity of the protoplasmic processes, and the division or 
even excessive branching of the neuraxon. The morbid changes 
that can be observed by the eee Of this stain are but few, 

since it appears that the pathologic cells soon lose their 
of impregnation. Golgi and, in this country, Berkley have made 
the most extensive investigations by this method. It must be 
said, however, that in the majority of instances their studies were 
m the pyramidal cells of the cerebral cortex, and not 

anterior cornua of the cond. 

ns are essentially of two kinds: first, the 

‘ies upon the protoplasmic processes in their 
, the disappearance of the gemmules from the 
nts, Such ataations ‘olgi has seen in chorea, 
Ul paresis, and Berkley in alcoholism and other 
© has found very marked Shanes of 
cords of guinea-pigs killed with teta- 
nas deseribed a yaricosity upon the axis- 
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cylinder in the cortical cell in an animal killed by Gt ecto 
toxin. Lenhossek appear to regard the varicosities of the proto~ 
plasmic processes as the result of an accumulation of the chromo- 
philic bodies, and Killiker states that they are merely artefacts, a 
view held by most zodlogists. Sailer’ has found very character- 
istic changes of this type in the brain of a guinea-pig that was 
apparently healthy and killed for histologic purposes, 
In 1885, Nissl described a method for staining the nerve-cells 
which, on account of its differentiation of the structures of the 
rotoplasm, and the possibility that by it cells in any stage of 
Tereraeatbal may be stained, has yielded most valuable results, 
It consists essentially of staining tissue, hardened in alcohol, by 
one of the basic anilin-stains, such as thionin or methylene-bluc. 
‘The cells of the anterior cornua show the irregular outline and 
the numerous protoplasmic i as before. ‘Throughout the 
protoplasm are small, rat bodies, sometimes vacuolated, that 
take the basic stain intensely. They are arranged somewhat con- 
centrically around the alone but at the points where the pro- 
toplasmic processes come off become spindle-shaped and turn 
into them, and are also found in the processes a3 spindles. Be- 
tween these bodies the cytoplasm refuses to take the stain, and 
is called the achromatic nee. Nissl and some others be- 
lieve that it has a delicate fibrillar structare, but this has not 


been positively determined, A cup-shape rtion of the pate 
plasm remains clear, and is Phe are ph cy delimited from 
the remainder of the cell. From this extends a long, faintly 
staining, undifferentiated neuraxon. The nucleus does not stain, 
but remains as a clear space near the center of the cell, contain- 


Fig. #4.—Normal and degenerated ne He of the anterior cornua of the xplnal 
leon necve-cells of the antet nua of the xpi 


ing a round, deeply staining, and usually vacuolated nucleolus, 
surrounded by a membrane with irregular thickenings (Fig. 348). 
It has been claimed (Kronthal) that these so-called chromophilie 


* Verbal communication, 
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bodies do not exist in the living cell, but are the products of dis- 
integration. In 1893, De Quervain laid down the following eri- 
teria by which he recognized pathologic aerate (a) modification 
of the nucleus, (6) vacuolization of the ni lus, (e) hae 
ance of the nucleus, (d) diminished staining-capacity, (¢) swelling 
of the ganglion-cells, (f) fragmentation of the ie pro 
cesses, fy shrinking of the cell, (A) vacuolization of the 
plasm. He does not consider enlargement of pericellular space as 
of pathologic significance, even when mononuclear leukocytes are 
pe pi It ees Ee coaeee ae rie ae eect 
entire] equate, nearly al @ chan, leseril ni 
in a upon the length of time barman death si ae teat 
tion of the tissue and upon the methods of preparation, The 
course of the pathologie changes appears to he somewhat as fol- 
lows: The granules become first very irregular in distribution and 
somewhat finer, so that the concentric arrangement is no longer 
distinct. They may then diminish considerably in number, so 
that the cell as a whole appears very much paler; finally, the 
protoplasm may become entirely clear, a small amount of baso- 
philic substance only remaining that is collected in i lar 
masses around the nucleus. This also may disappear, a the 
cell remain us an irregular, faintly and diffusely stained mass in 
the midst of the tissue. ‘This series of changes is by no means 
the only one that has been described. Occasionally the chromo- 
philic granules seem to dissolve, although their otperity for stain- 
ing is unimpaired, resulting in deeply and diffusely staining cells 
without any apparent structure, excepting the vesicle in the situa- 
tion of the nucleus (pyknomorphous state), Nissl regards these as 
artefacts, and it is true that they are frequently found in tissues 
supposed to be healthy. It must not be forgotten that are 
always far more numerous in diseased tissues or in the neighbor- 
hood of focal lesions. I have observed some singularly beautiful 
examples of this change in the brain of a guinea-pig killed by 
anthrax, in which the micro-organisms were found in the nervous 
tiss The solution, with or without loss of staining- Cor 
very closely to the changes observed in the chromatin in 
, and may be very properly described as a sort of eliro~ 
cases chromophilic bodies may collect in diffuse, 
in one or more parts of the protoplasm, a 
d in the spinal cells of cases of tetanus, 
is the coalescence of the chromophilic bod- 
vidual one appears larger; their number is 
intain a rather regular arran; ii 


just previously described, or may 


jlation of the cell, or they ea disappear. 
‘aup- 


igement in 

e masses may then further eoalesee, giving 
‘Up, 

» explain most of these phenomena by - 
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ing that the chromophilic bodies are really composed of small 
paca hs that are eahareut to the sides of the 5; formed by 
reticulum of the protoplasm of the cell. If these spaces 
dilate, the granules will he more widely separated and the appear 
ance will that of diffuse granulation, If they contract, as 
occurs in cases of Linh cellular contraction, the so-called in- 
spissation of the cell, they will appear darker and the neighboring 
ones may seem to coalesce. The changes in the reticulum may 


Pio, 349,—Degenerated nerve-cells In the neighborhood of a collection of pus; the gran: 
int appasrunce is die to an excese Of pigment; > 000 (ease of Lloyd ahd Haller 


be local, and give rise to local alteration in the arrangement 
(Fig. 349). 

Another change that frequently oceurs in pathologie cells is 
vacuolization. It is possible that a few vacuoles of small size 
may be the result of the hardening processes. In some cases, 
however, this alteration is very extensive, the vacuoles reaching 
70 win diameter. They appear to be filled with a liquid, possi- 
bly lymph, that may undergo slight lation-necrosis ; at least 
fibrillw, that may be fibrin, haye been ol ed, The cells often 
acquire extraordinary appearances. Indeed, it looks as if the 
pericellular space was enormously dilated, and that hands of 
toplasm extend from it to the surrounding neuroglia. he 
arrangement of the vacuoles is always exceedingly irregular, and 
if more than one is present, us is usually the case, the vacuoles 
vary greatly in size, 

metimes, instead of the vacuoles, there may be found in the 
cells masses of some substance that differs from the protoplasm. 
‘These are usually homogeneous irregular masses that take the acid 
stain,and have been described as “colloid” in nature, using the word 
in the sense given to it by von Recklinghausen. The true nature 
of this change, however, is not very clearly understood. Some- 


4 
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times the vacuoles appear to be replaced by clefts distributed irreg- 
ularly in the pro je 

In nearly all degenerated cells there is accumulation of 
peculiar cellular pigment. This may be fatty in nature, as it 
stains black ser mg acid. In ata it seems Cae 

cassie Wil isappearance of the chromophilic bodies, so 
dat, liaataly the cell earn as an irregular mass filled with 
this yellowish-brown pigment. It occurs normally in old age, is 
found in the cells of the aubstantin nigra of the crura, is an 
invariable accompaniment of those diseases in which a sort of early 
senility appears to occur, such as general paralysis, and is rarely 
found in cells undergoing very acute degeneration, 

‘The changes of the nuclei first appear in the nucleolus; this, 
as has been said, normally contains one or two vacuoles. inde 
generative processes it begins to ewell, and more vacuoles develop, 
so that finally it presents the appearance that has been likened by 
Berger to the morula stage of the ovum. Ultimately, as the de- 

neration progresses, it may grow fainter and disa entirely. 
Clumps of chromatin are often observed at the periphery of the 
nucleolus, and occasionally ray-like fibers project from them into 
the nucleus. Two or more nucleoli have been observed, but 
it is doubtful if this is a morbid change, 

The nucleus itself exhibits a variety of changes. Stained with 


Leer it shows « delicate chromatin reticulum, and this may 


exhibit, in the ordinary forms of degeneration, changes that are 
found in other cells in the process of karyolysis ; occasionally the 
chromatin collects in a diffuse, iene mass about the nueléolus, 
In varions forms of degeneration the nucleus seems to be stimu- 
lated, and shows karyokinetie figures, or may even divide com- 
pletely, so that two nuclei are found in the same cell. This, how- 
ever, is not necessarily a degenerative change, because similar ap- 

rated nerve-tissue, 


‘ing outside the 

in these eases the cells have become excessively 
id that the nuclei lie among the vacuoles, whose 
¢ periphery of the cell causes it to appear smaller 
s te neyer seen nuclei more than sli bey es 

rated cells. It has been said that the o 
the cell when it does not present marked de~ 
it must be remembered, however, that the 
multipolar cell renders it possible with a 
a number of sections through a single 


that these conditions are due simply to 
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sections beyond the plane of the nucleus. In the most advanced 
types of degeneration the nucleus certainly disappears jae 
and 


hanges may also take place in the cell as a whole. 

process of degeneration its outline usually becomes irregular 
angular. The cell appears to be smaller, and often the pericellular 
space is very obvious. In many cases, however, this is an arte- 
fact, produced by the hardening fiuid, and although it may be also 
the result of some morbid process, it is impossible to give it any 
value as such. In the early stages of ration the proto- 
plasmic processes may be unimpaired. aricosities, such as 
shown by the silver-impregnation, are rarely observed by the 
Niss! method. I have, fiawavar) scen them in the nerve-cells of 
the cord of a guinea-pig killed by tetanus. Tortuosity of the 
protoplasmic processes is xe common, particularly in chronic 
conditions, such as sclerosis. It is impossible to stain the terminal 
ends by the Nissl method, and the changes in the gemmules can- 
not therefore be nized. Sometimes the processes become 
friable, break off, aed disappear completely, lesice the cells 
with a rounded outline. Finally, dislocation in the arrangement 
of the pyramidal cells has been observed, particularly in cases 
of sclerosis of the brain, and it is probable that it occurs in all 
parts of the nervous system, although when the normal arrange- 
ment is irregular, it is impossible to estimate its extent. Berger 
has recently called attention to a very peculiar appearance which 
may oecur in degenerated cells. Sometimes in the portion of the 
nucleus Sepastta the nucleolus there is a small projection from the 
wall which passes inward toward the nucleolus, but before it 
reaches it, branches into three or four arms that have dilated ends. 
‘These seem to encircle the nucleolus, but are not directly in con- 
tact with it, He is unable to give a satisfactory explanation of 
this appearance, but suggests that pesos it represents some form 
of duet conveying the secretion of the nuclens to the protoplasm 
of the cell, ordinarily unstainable, but in degenerated A Hon 
filled with altered fluid. 

The nerve-fibers are of two kinds, the medullated and the 
non-medullated. Non-medullated nerve-fibers consist of the axis~ 
cylinder alone, They are found in the olfactory nerve and in the 
sympathetic nervous system, and when they undergo degencration 
exhibit swelling and varicosities, and ultimately break down into a 
granular detritus. Non-medullated nerve-fibers may also be 
vided with a sheath, the neurilemma; such fibers are foun 
some of the cerebrospinal nerves. Medullated nerve-fibers may 
consist only of the myelin-substance and the axis-eylinder—that 
is, the neurilemma is absent ; such fibers are found in the central 
nervous system. Ordinarily, they consist of the neurilemma, the 
myelin-substance, and the axis-cylinder ; such fibers are found in 
the central nervous system and in the peripheral nerves. These 

“ 
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fibers may branch, either ss i collaterals in their course, or 
forming more or less complex aborizations at their terminations. 
‘The axis-cylinder usually exhibits a somewhat fibrillar structure. 
The myelin-material resembles fat and has a high refractive in- 
dex, It does not extend the whole eae fibers, but, at 
rather regular eae is absent “6 hte Hsoeey These 
ints are perhaps for urpose of providing access for nutri- 
Rect to the Boel hate ied surface of the neuri- 
Jemma are found a few oval nuclei surrounded epi aksste a 
The earliest symptom of degeneration in the nervy is the 
appearance of granules in the myelin-sheath. These soon ron 
together and form droplets that give all the reactions typical of 
fat. Such a fiber, examined zilereescnea ye longitudinal sec- 
tion, exhibits these droplets arranged irregularly along its course, 
iving rise to a somewhat bended appearance. (Such axis-cylin- 
ies may be stained by osmic acid (Marchi’s method), or by 
Sudan IL, providing the tissue has not been hardened in alcohol.) 
‘The next change is usually found in the axis-eylinder. This may 
swell and become extraordinarily varicose, so that indeed it loses 
all resemblance to a nerve-fiber. Instead of being fibrillar, it has 
an irregular granular appearance, and may contain here and there 
minute droplets of fat, or the fiber may shrink and become granu- 
Jar, and ultimately disappear, nothing remaining to indicate its 


revious existence excepting a mass of delicate granular detritus, 
These changes may be brought about, either by the destruction of 
the ganglion-cell from which the axis-cylinder forming the fiber 
arises ; or by separation of the fiber from its ganglion-cell ; or by 
injurious agencies acting locally upon the nerve-fiber. The 
form of degeneration—that is, taking Vie in the peripheral por- 


tion of the cut nerve—is known as Wallerian, Changes in the 
proximal end also occur, but rarely extend further than the first 
node of Ranvier. When a nerve has been divided the earliest 
change is found on either side of the point of division, and con- 
sists in fragmentation of the myelin. About the thind day fint- 
droplets appear in the myelin; there is some swelling of the axis- 
cylinder ; and often proliferation of the nuclei in the neurilemma 
may be observed. As the myelin breaks down into a fatty detri- 
tus, it is ially absorbed by the compound granular-cells, which 
Il along the course of the nerve-fiber, and at the end of 

onths it has entirely disappeared. During this 

ia is undergoing proliferation ; at first there is a 

the number of neuroglin-el later, the pro- 

rs preponderates, and, finally, the ited 

a thick mass of coarse fibers that usually 

tion, The proliferation of the cells censes 

the fibers have become compl degen- 

bsequent proliferation, if any, occurs in the 
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neuroglia-fibers, The central portion of the separated fiber will, 
it long interval, also degenerate ; this is bly due to 
functional inactivity, and appears to be more of the nature of an 
atrophy, Thus in amputations that have oceurred in carly life, 
the anterior roots, forming the nerves that supply the amputa 
limb, become smaller and contain fewer fibers, and there is ulti- 
mately some degeneration in the ganglion-cells of the anterior 
horns. Regeneration of nervous tissue occurs in the invertebrates 
and possibly among fishes and pee although this is very un- 
certam. Regeneration of nerve-fibers in the peripheral nervous 
system occurs in all the higher animals, including man. After the 
nerve-trunk has been cut, the peripheral ends of the axis-cylinder 
of the central portion of the nerve become swollen and split at 
into very fine fibrill. These grow in various directions, and, i 
they unite with the distal portion of the nerve, will use it as a 
skeleton, and one of them, at least, will » toward the periphery, 
ultimately forming new nerve-fibers. ese changes oceur in both 
sensory and motor fibers. (See section upon the eration of 
the Peripheral Nerves.) 

The neuroglia of the nervous system may proliferate or 
undergo softening, the former change producing various forms of 
sclerosis or gliosis. Sclerosis of the brain may be either diffuse or 
circumscribed, and the latter is again subdivided into the hyper- 
trophic and atrophic forms. 

Diffuse sclerosis of the brain never involves all parts equally. 
Toa certain extent it is normal in old age, and is usually found to 
be limited to the most superficial portion of the cortex beneath 
the pia, or else to the layer of the gray substance adjacent to the 
white matter, The neuroglia-tissue in either situation appears to 
be composed of rather coarser fibers than common, either formii 
wavy bands or # coarse network. Macroscopically the brains 
exhibit only slight alteration. The consistency may, on account 
of other senile changes, be even slightly reduced ; the gray matter 
is usually narrower than normal ; the pia mater is generally firmly 
adherent, but not invariably. This condition sometimes occurs in 
connection with other diseases, as epilepsy, or may be congenital, 

Disseminated selerosis is sometimes only slight in extent. It 
may occur in the brains of epileptics, of criminals, of old persons, 
and of idiots. The small sclerotic foci are usually found at the 
junction of the gray and white matter, more particularly in the 
former than in the latter. The neuroglia-tissue forms & coarse, 
irregular network ; as a rule, it is unusually vascular and without 
any or only a few true nervous elements, These areas may be 
detected, when large enough, by the naked eye, by the fact that 
they are paler than the surrounding tissue and often slighth 
sunken, i the process is more extensive and involves the whole 
thickness of one or more gyri, it gives rise either to the atrophic 
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or hypertrophic form, or both may coexist in the same brain. The 
external appearince in these eases is characteristic, and cannot be 
mistaken for any other process. 

In the atrophic form the gyri are reduced perhaps to the thick- 
ness of a lead-pencil, they are pale, firm, aligh granular upon the 
surface and the pia mater may be slightly adherent; but this is 
not common. Section through one of these convolutions shows 
that the cortex is considerably thinner and has an immediate ten- 


hy 
number of n 


cells show a slight projection upon one side. The nervous elements 
may appear to be more thickly placed and somewhat irregularl 

distributed, and the protoplasmic processes of the lioncealle 

are often tortuous. oraaeagueael y they are considerably dimin- 

ished in number or else entirely absent. The myelinated fibers 

of the cor- 

often show 

In the most 


¢ miero~ 
sclerosis, with 
tissue is much mon: 


ns ihete often sclerotic areas 
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concentric manner, They may be vascular or entirely deprived 
of blood-vessels, and sometimes contain chalky deposits or masses 
of hyaloid material, As in all destructive lesions of the central 
nervous system, secondary degenerations may occur, but they are 
fur less common than would be suspected from the apparent extent 
of the degenerative processes. These forms of congenital sclerosis 
probably commence after the seventh month-of fetal life, because, 
as Kundrat has pointed out, the arrangement of the conyolutions 
is rarely disturbed. They have been ascribed to syphilis, to in- 
flammatory change, to co ‘ion of the lymphatic system, and as 
akin to tumor-formation. absence of round-cell infiltration, 
and the fact that the pia is rarely adherent, even when the sclero- 
sis takes place in the most superticial layers of the cortex, would 
seem to exclude inflammatory causation. Nenrogliar proliferation 
occurs about gumma, but there is no ground for believing that 
other forms are also due to syphilis. The dilatation of the peri- 
vascular spaces is favorable to the theory of congestion of the 
lymphatic system. This, however, is robably secondary. Tt is 
no explanation for this process to say it belongs to the tumors, but 
at present it appears impossible to give a more satisfactory eti- 
ology. Softening of the nenroglia is a part of all processes of 
softening in the brain, which are deseri in connection with 
thrombosis and embolism. A condition that is possibly the result 


of softening during fetal existence, but Hed be a congenital mal- 


formation, and consists of the formation of cavities in the brain, 
may be properly described here. 
ncephaly is a condition characterized by the absence of 
@ greater or less amount of the substance of one or both of the 
cerebral hemispheres, leading to the formation of a cavity or cav- 
ities filled with cerebrospinal fluid. 
¥—The cause of porencephaly is not definitely known, 
As Von Kahden remarks, the similarity of the lesions in typical 
cases is such that it seems reasonable to accept a uniform etiology. 
Kundrat believed that the lesions were due to anemic infaretion, 
asa result of the ocelnsion of the Sylvian arteries. Freund also 
accepts this as the cause in a certain number of cases, Von 
Kahilden, however, believes that it is the result of some disturb- 
ance in a development of the brain, and bases his opinion upon 
the symmetry of the lesions and their peculiar situation, Other 
authors have suggested an inflammatory origin of the process, 
because of the adhesions between the membranes, A certain num- 
ber of cases certainly peretep after birth; these may be due to 
injury, such a3 might be uced by instrumental delivery, or by 
blows upon the skull, or by embolic or inflammatory processes. It 
can only be said, however, that the etiology is at present unknown. 
Pathologic Anatomy.—Von Kahlden has divided the cases 
hitherto reported into two classes: the typical and the atypical. 
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‘The former class comprises about two-thirds of all the cases, and 
is characterized by the presence of « funnel-like cavity in the 
motor region of the brain, usually bilateral, although unequal, that 
extends from the subarachnoid space to the cavity of the ventricle 
(Fig. 350), Frequently this condition is associated with imperfect 
development or exposure of the island of Reil, Inthe atypical form 
the lesions are exceedingly various ; they may be found in any part 
of the cerebral hemispheres ; the shape of the cavity may be either 
a shallow depression or a considerable loss of substance, Often— 











Fig. 30.—Porencephuily (case of Dr. J. H. Lloyd). 


in fact, usually—there is no communication between the eavity and 
the ventricle. These varieties may even be found in the cerebel- 
lum, but perhaps are most frequent in the lateral lobes at the point 
where they unite with the vermiform process. Cases have also 
been recorded with eavity-formation in the base of the brain, com- 
municating sometimes with one of the horns of the lateral ventri- 
cles. A sort of cystic formation has been described, in whieh 
multiple cavities, not communicating with either the yentricle or 
subarachnoid space, have been found in the substance of the brain, 
The macroscopic changes observed in the typical form are as fol- 
lows: ordinarily a distinet depression is noticed in the dura after 
the skull has been removed, When this region is more carefully 
examined it is found that the dura may or may not be adherent 
to the arachnoid which covers the cavity. The pia usually dips 
into and covers the wall, and may be continuous with the eper 
dyma of the ventricle. The adjacent conyolutions of the brain 
are anged in a somewhat rad manner and turn down into 
the cavity, although this is not invariably the ease, for they some 
times may appear as if simply cut off, being otherwise normally 
arminged. Associated changes in the brain are microgyria ; pro 
liferation of the neuroglia-tissue, and perhaps also of the con= 
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nective tissue; atrophy of the nerve-cells in the cortex, particu- 
larly of the large pyramidal cells; and more or less complete 
destruction of the nerve-fibers in the region adjacent to the defect. 
Rarely there is a sort of vystic degeneration of the walls of the 
eavity. he spinal cord usually exhibits a secondary degen- 
eration in the pyramidal columns; this, however, is not always 
the case, for sometimes it appears that one or both pyramidal 
columns have failed entirely to develop, giving rise to « condition 
of micromyelia, Other parts of the brain appear to be rarely 
affected in the typical form of the condition. When the lesion 
is situated in any other part than the central region, corresponding 
secondary degenerations may, of course, occur, 


THE BLOOD-VESSELS, 


The arteries of the brain may be divided into two groups, 
those nourishing the cortex and those nourishing the basal gan- 
glia. The former are the ramifications of the terminal branches 
of the circle of Willis ; the latter arise directly from the main ves- 
sels of the base of the brain. 

Atheroma.—The changes that occur in the arteries are those 
ordinarily occurring in the vessels of the other parts of the body, 


atheroma of the arteries of the base being perhaps more frequent 
than of the arteries of the majority of other organs, These athe- 
romatous changes usually lead to calcareous infiltration, and in old 
age often the entire circle of Willis is composed of typical pipe- 
stem arteries, When the process is less extensive, the calearcous 
infiltration is most apt to affect the two internal carotids, the mid- 
dle cerebrals, and the basilar artery. 

e de; may also oceur. It is of two kinds: 
that which forms simply the early stage of arterial sclerosis, and 
another process that is apparently independent of this, and occurs 
as a diffuse degeneration of the intima and media. This latter 
form is frequently found in the brains of chronic idiots even dur- 
ing early life, Oceasionally it is also found in senile brains, but 
in these cases is not so certainly independent of arterial sclerosis, 
Amyloid degeneration of the blood-vessels may occur as a part of 
general amyloid disease, but is not expecially common in the brain. 

Coll Degeneration.—A rare form of degeneration has 
been spoken of as colloid, although the material discovered in the 
blood-vessels seems more akin to that of hyaline degeneration. In 
this process the adventitia and the media ave greatly thickened as 
a result of their infiltration with a homogeneous translucent mate- 
rial, which may be deposited irregularly in masses, or else cause a 
diffuse thickening of the wall, The masses project into the sur- 
rounding nervous tissue, and may sometimes be detached, forming 
then independent clumps that are not unlike the so-called amyla~ 
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ceous bodies, although they fisil to give all the characteristic amy~ 
Joid reactions. This condition is usually associated with profound 
disturbances of the intellect, and may give rise to clinical symp- 
toms that resemble those of general jis, A case of this nature 
has heen reported by Alzheimer. This colloid or hyaloid material 
is soluble in boiling water and in alkaline solutions, It stains a 
bright-red by Van Giessen's method, and usually rf Wei- 
gert’s fibrin-method. Sometimes it stains brown with jodin, but 
not invariably, There is usually exter degeneration of the 
nervous elements, which may be associated with secondary changes 
in the spinal cord. 

Syp! peneuey causes thickening of the intima or endarte- 
ritis, which may be due either to the usual round-cell infiltration 
or to the formation of fibrous tissue. Tuberculosis may also canse 

This form is most frequently associated with tuber- 
‘itis, and therefore the basilar artery is the one most 
frequently affected. 

Aneurysms may occur in any of the components of the cirele 
of W: ‘The basilar artery is the one most frequently involved, 
usually just at its posterior extremity. Lange aneurysms of the 
arteries of the brain proper, or of the arteries of the vertex, are 
exceedingly rare. A’ saccular aneurysm, as large as a cherry, 

rom the anterior communicating artery, was observed 
elphia Hospital. Miliary aneurysms of the brain are, 

f their etiologic relation to cerebral hemorrhage, the 
t form of vascular disease in the brain (see Fig. 182), 
ectatic or saccular. The ectatic forms 


" ras bulbous swell- 

essel, connecting with the Iumen by nar- 

nsist of a single wall, as in the fusiform 

or of the intima or adventitia, with 

us thickening. Occasionally the 

t distinct atheromatous change, but 
media is atrophic, and they ave certain! 

whether arteriosclerosis is of mak 


ree of pressure, to which 
ae Gaaheal or from the begi 
hjected. According to some authors, 
g as hernie of the intima, really 
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frequent in the old, and certainly in the majority of eases in whieh 
they are found, the arteries of the base are distinctly atheromatous. 
‘The formation of thrombi in miliary aneurysms is exceptional. 


CIRCULATORY DISTURBANCES. 


Circulatory disturbances in the brain differ from those in other 
parts of the body on account of the presenee of a rigid bony oP 
sule (the skull), which prevents any increase or decrease in 
size of the contained viseus. Variations in the quantity of blood, 
however, do take place in adults, and are rendered ‘ible, first, 
by the elasticity of the nervous substance itself, which is capable 
of undergoing & slight degree of compression or extension, and, 
second, by the free communication of the subarachnoid of 
the brain and cord and the ventricular cavities, so that the cere- 
brospinal fluid may be in greater or less quantity in the cavity 
of the skull or in the spinal canal, and thus permit variation 


in the amount of blood in either region. Local congestion or 
anemia may occur as a result of local disturbances, but the free 
anastomosis of the arteries of the circle of Willis provides such 
facility in equallizing the amount of blood flowing to the different 
parts of the brain, that neither is often found in general condi- 
tions. In very young children these mechanical restrictions do 


not obtain, because the fibrous union between the bones of the 
skull permits of very considerable changes in the size of the 
cranial cavity. 

Acute anemia of the brain may occur as a result of severe 
hemorrhage, or of hyperemia in other parts of the body, particu~ 
larly the pulmonary and abdominal organs, and it has been sup- 

1 to exist in fainting, during hysterical crises, and in sleep. 
t must be admitted, however, that certain proof of its existence 
either as a canse or effect of the three latter conditions is lacking. 
Microscopically the brain is usually pale and firm, There is little 
or no tendency on the part of the small venules of the white sub- 
stance to bleed upon cross-section, and the gray matter is dis 
tinetly paler, so that the distinction between it and the medullary 
substance is not so distinct as is the case in normal tissue, Some- 
times in these conditions there is overfilling of the veins of the 
pia as a result of the shrinking of the brain. 

Chronic anemia of the brain may occur in severe cachectic 
conditions, such as progressive pernicious anemia, lead- or malarial 
poisoning. It may also be the result, though less frequently, of 
atheroma of the cerebral arteries, with a general narrowing of 
their lumina. The brain is small, the consistency varies accord- 
ing to the duration and nature of the process, being at first hard, 
later, probably as a result of degenerative changes, slightly softer 
than normal. The ventricles are not dilated at first, but the con- 
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volutions are shrunken and the sulci are wider as a result of the 
diminution in size of the brain as a whole. The substance of the 
brain is pale, and often seems slightly moister than normal. Local 
anemia may occur as a result of thrombosis or embolism, and 
usually leads to softening. 
Active hyperemia of the brain is nearly always associated 
with inflammatory or toxic conditions. It is pasar most fre~ 
juent in assotiation with meningitis or encephalitis, It is always 
Hand after death from sunstroke, acute delirium, and 
hydrophobia ; as well as, occasionally, after death from infectious 
disease. It may be local or general. 
Local hyperemia is swually associated with meningitis, and 
may be limited to the superficial layer of the cortex beneath the 
meningitic areas. The rea ae ise aks than sora ot 
may even contain punctiform hemorr! icroscopi 
blood-vessels are fund to be dilated, ani ies is more oe less 
degeneration of the adjacent nerve-substance, according to the 
duration of the process. Local hyperemia may also occur after 
ate to red softening of the nerve-tissue. 
ed to be associated with un- 


ered, 
red 
resenting hemorrhages from the veins and capillaries. 
readily distinguished from interstitial h es by 
le water to flow over the surface of the section, when 
pear. Microscopically, aside from the distention 
d, pronounced degenerative changes are 
in those cases resulting from intections 
Iterations commonly associated with severe 
be considered as complications, and 
tory disturbances. 

y be associated with valvular heart- 
, or it may be eaused by tumors 
¢ jugular veins, or by intracravial 
the most important are brain-tumors 
Ist the arteries still continue to eon- 
e ines as the, oxo ee 

e veins of Galen ‘ive 
aused by thrombosis of the dural 
gestion the veins of the dura are 
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seems to be slightly larger, softer and moister than normal. The 

y matter is of a slaty color, The white matter may have a 
Rint bluish tinge, and its capillaries and ventricles bleed freely 
upon cross-section. The ventricles may not be larger, but appear 
to ona fluid under pressure, that wells forth when they ane 
opened, 

So nana of the brain nearly always occurs when passive hyper- 
emia persists. This is characterized by the distention of the sub- 
arachnoid with liquid, so that the convolutions are no longer 
distinct, and the surface of the brain has a clear or pearly appear- 
ance, The arachnoid is usually thicker, particularly alony the 
sulci, The fluid is clear, or perhaps very slightly turbid ; it has a 
higher specific gravity than the cerebrospinal liqnid, coagulates 

ie boiling, and is usually found to contain numerous cellular 
elements, A microscopic examination of the brain and its 
membranes shows marked distention of the subarachnoid space, 
which is usually divided into irregular spaces by delicate fibrous 
bands. The endothelial cells appear to have undergone some pro- 
liferation, and in many places have desquamated and lie free in the 
areolar spaces. Around the blood-veasels there is occasionally 
slight extravasation of round cells, which are usually mononuclear 
and resemble lymphocytes, and indicate an inflammatory reaction 
to the long-continued pressure. ‘The arachnoid is usually thicker, 
the thickening being almost exclusively fibrous in nature. The 
pia is slightly thicker, and sometimes may be seen to have coalesced 
with the superficial layer of the cortex. In the brain-substance 
the perivascular spaces are distended, the neurogliar meshwork is 
coarser than normal, and there may be slight evidences of degen- 
eration in the cells. 

Local edema of the brain, tie so-called apoplexia serosa, is 
occasionally found in the neighborhood of areas of softening. In 
cases of acute hydrocephalus this serous infiltration sometimes 
oceurs in the tages internal capsules, and may even lead 
to transient hemiplegia, 

Cerebral hemorrhage occurs in two varieties: the so-called 
punctate form, and massive hemorrhage. 

Punctate hemorrhages are duc to some alteration of the vessel- 
walls or of the degree of blood-pressure, causing extravasation 
of blood into the surrounding tissues. The hemorrhages are 
small, often microscopic, and are by far most common in the gray 
matter, especially in the cortex. The principal causes are hy- 
peremia, particularly if associated with inflammatory conditions 
of the brain, or convulsions. The wall of the blood-vessel may 
be diseased, but does not always show solution of continuity. The 
blood-pigment is more or less altered, according to the length of 
time that has elapsed between the occurrence of the hemorrhages 
and the examination of the tissues. The nervous tissue immedi- 
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ately involved is edematous, and there is usually some prolifera- 
tion of the neuroglia-cells in the immediate vicinity. Such hem- 
ort! a course, may hal without ate ae for the 
Recon legenerations that may i are too 
slight to be detected, eee 

Massive hemorrhages usually occur from the branches of the 
middle cerebral artery—that is, from the vessels most frequently 
the seat of miliary aneurysms. They may also, however, occur 
in the centrum ovale or the pons, or, in fact, in almost any portion 
of the central nervous system. The blood usnally collects in the 
form of an irregular dark-red mass that, in recent cases, repidly 
becomes bright red upon exposure to the air. The size of the 
hemorrhagic area naturally varies with its location and the amount 
of blood extravasated. 


mation of a cyst, or 
a pigmented scar, 
by pi t, and in the neighbor- 
npound granular cells are found in 
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it numbers, ‘These old hemorrhagic cysts are very difficult to 
istinguish from those produced by o forms of softening. 
Often the contents are slightly discolored, the walls are dense 
somewhat sclerotic in nature, and may contain crystals of hema~ 
toidin. It is somewhat doubtful whether the walls are composed 
of neurogliar tissue or of true fibrous connective tissue derived 
from the blood-vessels. It is certain, however, that shortly after 
extravasation of the blood, ayperpla of the neuroglia in the 
immediate vicinity takes place. This may occur very mpidly, so 
that in the course of a few days new neuroglia-fibers may be seen 
pushing their way into the hemorrhagie arca from the collection 
of neuroglia-cells in the nearest healthy tissue, After healing has 


Fra, a51.—Hem: Into the interna! capsule and the caudate and Jenticular nucleus 
‘of the right cerebral hemisphere (from Hollinger). 


taken place the hemisphere is usually reduced in size. This re- 
duction is not merely equivalent to the amount of nerve-tissne 
that has been destroyed, but represents also the secondary degen- 
eration that occurs in the nerve-fibers whose course has been in- 
terrupted by the lesion. These are both ascending and descend- 
ing, and frequently cause sclerosis that involves not only the 
brain, bat extends throughout the pyramidal columns, 
Secondary Degeneration after Hemorrhages.— A a result of hem= 
orrhage into the brain-substance with destruction of tissue, second- 
ary degenerations appear, which, of course, are systemic and fol- 
low the direction in which the nerve-fibers convey impulses. 
these the most important are the degenerations of the pyramidal 
tract, of the optic tract, and of the projection-fibers from the 
temporo-sphenoid lobes. A discussion of this subject involves 
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consideration of the anatomy of the brain more than of the pathol- 
ogy, and onl: ie most important setae prety ee te 
eration pyramidal tract may ly scribed if 
focal lesion is situated in the cortex or the centram ovale. Tn 
this case x slender band of degenerated fibers may be traced along 
the pyramidal tract. ‘This is only possible, however, if the lesion 
is sufficiently recent to permit the employment of Marchi's stain 
ing-method, for it is otherwise impossible to recognize a small 
number of degenerated fibers in the midst of a group of healthy 
ones. As the hemorrhage nsually takes from the lenticulo- 
caudate artery and involves the complete ¢ tion of the pyram- 
idal fibers in the internal capsule, it not unfrequently happens 
that the entire pyramidal column of one side und 
degeneration, ‘oche, who has recently studied two cases of 
cerebral hemorrhage, involving complete destruction of the motor 
fibers on one side, by Marchi’s method, has found a rather 
culiar distribution of the motor fibers in the erusta, Divi 
this region into five parts, he finds that the two median sections 
are free from degenerated fibers. The middle section is almost 
completely degenerated, and there is also an area of Seoccesies 
in the median part of the fourth section, extending partly into the 
ae Degenerated fibers can also be traced going to the nucleus 
facialis 0} 


projection-fibers. Extensive hemorrhages into 
usually cause death, as a result of pressure 
wever, the patient survives, and if the 
larly involved, there is degeneration 
as far ax th 


wed by the appearance of compound 
plasia of hat ntieaeta and later 
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amylacea may sometimes be found. Ultimately nothing but the 
neuroglia remains, and this is com) of coarser fibers than are 
found in normal nervous tissue, ionally nerve-fibers without 
myelin-sheaths are found traversing the sclerotic tissue. 

Thrombosis and embolism of the vessels of the brain are 
due to causes that produce the same processes in other parts of the 
body. ‘Thrombosis may occur anywhere. Tt is perhaps more fre- 
quent in the basilar artery than in other situations, but this rule 
is by no means certainly established. The causes are, of course, 
chiefly atheroma of the vessels or syphilitic endarteritis. Embo- 
lism, on the other hand, usually occurs in the artery of the Sylvian 
fissure. Perhaps 80 per cent. of all cases occur in this situation. 
Less frequently, an embolus will lodge in the anterior cerebral, 
but it is probably extremely rare for an embolus to travel along 
the posterior communicating artery and | in the posterior cere- 
bral, A more frequent route of embolism into the latter artery is 
along the vertebrals to the basilar, Emboliam in the basilar arte: 
can, of course, never occur, as its lumen is greater than that o! 
either of the branches from which it receives blood, A saddle-embo- 
lus may occasionally lodge at its bifureation and give rise to local 
thrombosis. Sometimes the two processes occur simultaneously — 
that is, fragments of a parietal thrombus in one of the vessels may 
be washed off into the blood-stream and be carried along the 
artery until they occlude its lumen or that of one of its branches. 
‘The results of embolism or thrombosis may be either infarction, or, 
if the obstruction takes place slowly, as in thrombosis, and it is 
possible for a collateral circulation to be established, there may be 
no changes, or such only as are temporary. 

Infarction of the brain usually leads very rapidly to cerebral 
softening (encephalomalacia). It has been usual to describe three 
forms of this—red, yellow, and white softenings. 

Red softening corresponds very closely to the hemorrhagic 
infarct. It consists of a serous infiltration of the tissue, the ex- 
travasated liquid containing numerous red corpuscles, The same 
theories that have been suggested for the explanation of a hemor- 
rhagic infarct have been used to explain its occurrence. 

Yellow softening is really only the red softening after more 
complete liquefaction has taken place and most of the pigment 

mn absorbed. 

White softening is a term applied to two very different 
conditions. The first corresponds to the anemic infarct, and 
appears very shortly after the occlusions of the vessels, The 
second is a late stage of any form of softening, and ix character- 
ized by the formation of an excessive amount of fat in the softened 
area, producing an emulsion. The white color becomes even more 
pronounced after the fat has been absorbed, and the lesion is rej 
resented only by coarse neuroglia-fibers. Macroscopically the 
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earliest cl usually ay toward the end of the first twenty- 
four hours. brain-sul in the softened urea is swollen, 
softer, and somewhat mottled in a and may even exhibit 
small punctiform hemorrhages, The lesion is not sharply delim- 
ited, but fades gradually into the surrounding tissues. 

Hf a large artery has been obstructed, a considerable portion of 
the brain may be softened and there will be a large extravasation 
of blood, In this case, the parts of the brain showing the great- 
est alteration are those nearest the periphery of the distribution 
of the obstructed vessel, and these changes may even occur with- 
out complete obstruction if the general circulation is impaired, ax 
in valvular heart-disease, or as a result of profound 4 general 
anemia, As the process continues, mote and more blood is ex- 
travasated into the tissue, giving it a bright-red appearance. The 
lesion by this time becomes more circumscribed, although the sur- 

case of 


cath 


red softening, and often do not 


of the tissue, causing only numerous: 

t so-calle d état crib. 2 
ceurs in the cortex of the brain. 
have existed for some time. 
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‘The area is yellow, depressed, and somewhat cireumseribed. The 
pia mater over and around the lesion is somewhat thickened, and 
often the surrounding blood-veasels show aS of the lumen, 
although this latter tanee is probably the cause and not the result 
of the changes, These are the so-called ase el gaan of French 
writers, and if extensive they lead to considerable retraction of 
the brain-substance and to formation of collections of liquid 
in the subarachnoid space (hydrops ex vacuo; external Re 
cephalus). 

eva of softening, probably due to capillary thrombosis, are 
frequently found in children suffering from tubercular meningitis, 
‘They may also oceur in other forms of meningitis, and also in 
encephalitis, although in these latter conditions the presence of 
pyogenic micro-organisms in. the emboli lead to somewhat differ- 
ent changes, which will be described in conneetion with enceph- 
alitis. Traumatism may also cause softening, often multiple in 
character, and not necessarily situated directly beneath the point of 
injury. Asa result of the destruction of tissue, secondary deygen- 
erations occur that differ in no respect from those following hem- 
orrhage. 

INFLAMMATION, 


Encephalitis, or inflammation of the brain-substance, 
is probably not essentially different from inflammation of the other 
tissues in the body. ‘The nature of nervous tissue, however, and 
the peculiar reaction that it manifests to various injurious agencies, 
render this subject one of the most doubtful and difficult in the 

thology of the central nervous system. ‘The various forms may 
fe classified, first, as acute and chronic. The important forms of 


acute eel en are the parenchymatous, the simple, the hemor- 


rhagic, and the suppurative, Chronic encephalitis may take the 
form either of sclerosis or of scar-formation, which is really onk 
a modification of the former. Acute encephalitis may be paar 
ered to be invariably disseminated or focal. No case has been re- 
corded in which there was extensive inflammatory change in the 
brain, and it is inconceivable that such a condition should be com- 
patible with life. 

Acute parenchymatous encephalitis is rather a form of degen- 
eration than a disease. Changes in the nerve-cells without associ- 
ated vascular phenomena have, in the last few years, been observed 
and described in a number of intoxications, either the result of 
poisoning or infection; thus Berkeley has carefully studied the 
changes in the brain in alcoholic poisoning. More or less exten- 
sive changes have also been recorded as a result of poisoning by 
malon nitrite, arsenic, and other poisonous substances. the 
infections diseases that have been studied, the most important are 
diphtheria, tetanus, leprosy, and hydrophobia. The changes differ 

48 
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somewhat in nature, and, of course, in the different cases, consid~ 
erably in degree. The most important and typical have been 
ly deseribed in the section upon degeneration of the nerve- 
cells. ‘These forms of encephalitis, if the name may properly be 
applied to them, may lead to death, but recovery even from the 
advanced stages is not impossible, as has been indisputably proved 
by the experimental research of Goldscheider and Flatau. Neither 
the brain nor the cord in these cases exhibits any macroseopic 
changes, excepting, perhaps, passive congestion of the membres 
when death was preceded by violent convulsions, as in tetanus. 
Simple acute focal encephalitis is characterized by the develop- 
ment, in various parts of the brain, of areas of softening that may 
range from a millimeter to several centimeters in diameter, They 
are usually irregular in size, and very indistinctly separated from 
the surrounding tissue. ‘The most common situations are the region 
of the third and fourth ventricles and the aqueduct of Sylvius. 
The gray matter is more often involved than the white, 

i -—The cause is probably in all eases the presence of 
infection in the body, such as influenza, typhoid fever, or septicemia, 
Authors, whose opinions we must respect, have, however, described 
encephalitis as the result of simple concussion of the brain, or of 
various forms of poisoning, such as lead. ‘The difficulty in the latter 
group of eases is due to the close resemblance between eneephalo- 
malacia and encephalitis. Collections of round cells, with slight 
degenerative changes in the nervous system, have been deseri 
in chorea, and have been supposed to represent the subacute or 

7 form of encephalitis. The observations are, however, at 
ent insufficient to establish this point. References will be 
again to it under the heading of Chronic Encephalitis. Some 

, various observers reported the occurrence of acute 
ww-born children, but it has since been shown 
nular cells occur normally in the brain of the 
sist for some days after birth. 
‘© most important ane 
The former is usually slightly 
it may, if, a8 is not unfrequently the ease, 
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distended and packed with red blood-cells. In some cases 
thrombi have formed. Hemorrhages are sree frequent ; 
these are sometimes punctiform and sometimes diffuse extray~ 
asations into the tissue. Often they appear to represent rupt- 
ured eapillaries, and produce a peculiar speckled appearance on 
the surface of section. In the carly stages the cellular exudate 
is chiefly composed of polynuclear leukocytes. If the process is 
more advanced, these may exhibit more or less degenerative 
changes. Later they are replaced by mononuclear cells, probably 
representing proliferation of the endothelial cells, and perhaps of 
the neuroglia-cells, The ganglion-cells in the inflammatory re- 
gion noeret rapid degeneration, uscellvipereing through various 
stages of chromatolysis, until they are reduced to little colorless 
vesicles of irregular form, The nerve-tibers also degenerate ; the 
myelin forms fatty droplets; the axis-eylinders at first swell and 
then share in the granular disintegration. In the midst of the 
focus, the neuroglia ordinarily shares in the softening. At the 
periphery there is usually a noticeable proliferation of the neu- 
roglia-cells and the formation of a coarse, thick network of nen- 
roglia-fibers. Of course, these changes are not found about very 
early lesions. In the earliest stages compound granule-cells are 
usuilly absent; later they may appear in considerable numbers, 
but their presence is by no means sullicient to indicate the existence 


of an acute or chronic inflammatory process, Die hoens of 
m 


the tangential fibers in the cortex, in lesions situate this area, 
have also been described. Ordinarily in these forms of encepha- 
litis, the rest of the brain exhibits no macroscopic changes, and 
often none can be detected by the microscope. The membranes 
are smooth, the vessels of normal elasticity, and not surrounded 
by a round-cell infiltration. Complete resolution may perha) 
occur; of course, this can only be su from the clinical 
symptoms of the disease, there being no definite experimental or 
pathologic evidence to support it. 

The focal lesions may underyo softening and lead ultimately to 
sear-formation ; and if they are extensive, there will be eonsidera- 
ble atrophy of the affected part of the brain. The great majority 
of cases, however, in all probability terminate fatally. The nature 
of the process is paver accepted to be primarily vascular; the 
secondary changes being the result of alteration in the nutrition 
of the surrounding part, 

Suppurative encephalitis has already been in part described in 
connection with purnlent meningitis. In that condition, the pyo- 
genic emboli appear to enter the brain-substance along the lym- 
phaties that dip into it from the pia. They are nsually small, not 
cireumseribed, and more apt to be found in the gray matter of the 
cortex, particularly near the base of the brain and in the struct- 
ures adjacent to the ventricles, than in the white substance. Oc- 
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i me larger collections, forming rather ill-defined abscesses, 
are found, 

Abscess of the brain is a condition characterized by the pres- 
ence in the brain-substance of one or more cavities containing pus. 
‘The usual cause is suppurative bone-disease, particularly that re- 
sulting from otitis media, The condition may, however, oecur in 

ral pyemia as a result of metastasis from some nejj ‘ing or 
remote focus of suppuration, Suppuration may also occur in the 
course of pneumonia, or in chronic suppurative diseases of the 
lungs, such as fetid bronchitis. Direct infection of the brain, 
either experimentally or as a result of wounds penetrating the 
skull, has also been observed. In many of these eases the nature 
of the transmission is clear; thus the abscess resulting from dis- 
ease of the ethmoidal sinuses or from direct inoculation is usually 
situated in the immediate neighborhood of the orieinal focus, 
Abscess meconilary, to pulmonary disease is ay und at the 
base of the cerebral seit Sas and is probably transmitted 
along the retropharyngeal lymphatics. Abscess due to nay 


without penetration of the skull has occasionally been , 
Sometimes it is found in the contused area, sometimes on the 
Opt in. The micro-organisms that have been 
pus are practically all the pyogenic forms. ‘The 
are, perl aD the staphylococcus, the streptocoeeus, 

ie 


uisionally the actinomyces, the Bacillus 
rillus tuberculosis have been found, the 
apparently acute abseesses of the brain, 
tubercles. 
literature show that in about two- 


ated forms of purulent encephalitis, 
the result of cbse tr ana 
and 

ssf 

lirain-substance or dis~ 

r condition usually occurs if they 
«—that is, three or four weeks; 
hich a distinct wall did not 
months, 





DISEASES OF THE BRAIN AND ITS MEMBRANES. 767 


Tf large, they cause considerable intracranial pressure, which is 
indicated by the Setenng of the convolutions or bulging of the 
brain after the skull has been trephined. Those due to punctured _ 
wounds are usually associated with meningitis, Those due to 
caries must also be associated with inflammatory changes in the 
meninges, and not unfrequently there is thrombosis of the cerebral 
mete pically, we find oe onary aie of 
11s. wall or periphery is usually w ing fatty degener- 
sao} and there is U Gnantcab Te Seana round cells in 
the surrounding tissue. Multiple abscesses are usually metastatic. 
A group may be found either in one situation in the brain or they 
may be very widely distributed. Occasionally the course of the 
case is so chronic that secondary degeneration may occur. In 
such a case, examined by Sailer, with abscesses in the cerebellum, 
cerebrum, and particularly the pons, there was degeneration of 
both pyramidal tracts, “This, of course, is a rare condition. 
In cases of severe encephalitis, more or less pronounced el 
may be observed in the ganglion-cells in other parts of the cen- 
nervous system, 
Acute Hemorrhagic Encephalitis.—Striimpell has de- 
scribed under this name a form in which the dura was normal but 
somewhat dry; the pia injected, the centrum ovale softened, ede- 


matous, i! pinkish or gray, and marked by fine hemorrhagic 


points, Microscopically there were no granular cells, but drops of 
myelin and some detritus. There was some hyperemia and cel- 
lular infiltration of the pia. The ganglion-cells of the cortex were 
normal. In the white matter ike vessels were distended with 
blood and surrounded by a thick mass of round cells; the peri~ 
vascular es were distended ; the neurogliar tissue coarser than 
aonnal rahe situations there was bleeding from the capil- 
ries. 

Progressive Paralysis.—There has been much 
diversity of opinion concerning the true nature of general pro- 
gressive paralysis, The lesions hitherto described have varied in 
nature and situation. Nevertheless, there seems to be good reason 
to accept an infectious origin of the disease, and unquestionably 
the symptomatology and, to a certain extent, the morbid changes 
indicate that the brain is the organ chiefly involved. The changes 
found most frequently are as follows : the dura mater is adherent to 
the skull; it may be thickened, and often shows upon its under 
surface the exudate of a hemorrhagic pachymeningitis. The 
arachnoid is thickened and opaque, particularly along the course 
of the veins; and in the subarachnoid space there is often a con- 
siderable effusion of liquid. The pia mater is thickened and 
opaque, and may or may not be adherent to the cortex; in the 
latter case the subpial areolar tissue is distended with fluid, 
Microscopically, there is often found a round-cell infiltration about 
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the blood-vessels; their walls are thickened and show same 

hyaline degeneration. The fluid in the areolar tsps may be 

clear, or, a8 head commonly the Sorat t viscid i ven clad 

in nature. ie gross appearance of the brain is uently con~ 

siderably altered. The convolutions are flattened; the sulci 

broader than normal ; the consis of the brain is slightly in- 

creased ; the cortex is usually pale and greatly reduced in thiek- 

ness, The white matter may appear to be slightly looser in text- 

ure, but ordinarily presents no change, Microscopically, the 

blood-vessels in the cortex have thickened walls, and occasionally 

one AY peas ee sompletely obliterated ee ae s 
usually clistention of the perivascular spaces, which may he fil 

with 2s cells and pan reduets of degeneration, such as 

pi t-granules. ‘The glia-cells are greatly inereased in number, 

although it is difficult to decide whether this is absolute or relative. 

‘The neuroglia-fibers are usually slightly coarser than normal. The 

tangential fibers of the cortex may be reduced in number or 

entirely absent. The ganglion-cells exhibit a great variety of 

alterations, The protoplasmic processes are varicose, and when suf- 

ficiently well impregnated show the absence of the gemmules. 

The axi inder is usually distinct, due to the degeneration of 

ti n-sheath. The body of the cell may be regular and 

vacuolated, und there is often extensive chromatolysis. ventri- 

cles of the brain are usually slightly distended, probably the result 

of simple atrophy, and the choroid plexus is often eystic. Changes 

are frequently found in the spinal cord. The ganglion-cells in all 

show pronounced degenerative characteristics, ‘This is par 

eresting in view of the fact that the motor symptoms 

gradually. The posterior roots are often slightly 

| there is systemic degeneration of the Vath 

nlike that found in the early stages of tabes dor- 

t ordinarily it is most pronounced in the ceryi- 

and arachnoid of the cord, particularly those 

posterior columns, are thickened and more 

he dura ix often markedly thickened, and may 

. The etiology of progressive general 

he great majority of cases commence in 

ave been preceded by an attack of syphilis. 

to give any syphilitic history, pre- 


is may take the form of sclerosis or of 
but a variety of sclerosis. 

ly an extensive but sharply cireum- 

the whole or part of one or more lobes of 

is usually considerably diminished 

smaller, the sulei broader, but, of 

we is often finely granular, and the 
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ia is adherent. The consistency is greatly increased, the tissue 
ing almost like cartilage, Microscopically there are the same 
changes found in the other forms—that is, excessive proliferation 
of the neuroglia, with partial or complete disappearance of the 
nervous elements. The cause aj to be some vascular dis- 
turbance occurring during fetal existence, as the localization nearly 
always corresponds to the distribution of one of the arteries 
lying the brain. If the anterior cerebral reed is affected, the 
frontal lobe is sclerotic. If the artery of the Sylvian fissure is 
involved, there will be sclerosis of all the Reciiepleree, with the 
exception of a part of the occipital lobe; and if the lesion is situ- 
ated on the proximal side of the lenticular striate artery, this part 
will also be degenerated, If the posterior cerebral artery is oc- 
cluded, the lesion will be found at the tip and in the lower half 
of the. occipital lobe. Extensive secondary degeneration always 
occurs in this form. 

Multiple sclerosis is a condition characterized by the formation 
throughout the nervous system of various foci in which the neu- 
roglia is somewhat hyperplastic, the myelin-sheaths more or less 
degenerated, and the axis-cylinders, as a rule, slightly, if at all, 
affected. The sclerotic areas are of very irregular size and dis- 
tribution, and are much more frequently found in some situa- 
sore Las in sis When they alfect oe white Ueseeri of the 

rain and cord they appear as grayish or grayish-pink areas, 
which may even, if at the surface, be observed tieegh the pia. 
They resemble the gray matter of the cord too closely to be clearl 
distinguished from it. Their edges are usually sharp. After - 
ening in Mfiller’s fluid they appear of a bright-yellow color and 
are exceedingly distinct. ‘The smallest may be only a millimeter 
in diameter, and the largest may occupy the whole transverse sec- 
tion of the spinal cord or even entire convolutions of the brain. 
Occasionally sclerotic areas may be found in the nerye-roots, The 
most important change that is found npon mic ie examina 
tion is a thickening of the walls of the blodsvemacia This re- 
sembles hyaline degeneration, and may be so extreme that the 
lumen is almost obliterated. The perivascular lymphatic space 
is often filled with cells containing droplets that stain black with 
osmic acid. Oveasionally the vessels appear to be increased in 
number, althongh this is possibly due to contraction of the sur- 
rounding tissue bringing them more closely together. Tmmedi- 
ately around the diseased yessels the neuroglia is proliferated, 
In the center of the foci the neuroglin-cells are not markedly 
increased ; in the periphery, however, they seem to have under- 
gone a distinct hyperplasia. The neuroglia-fibers throughout are 
somewhat thicker and more irregular, and form a large-meshed net- 
work. In the midst of the neuroglia compound grannlar cells 
and amyloid bodies are often found. If stained by Weigert’s 
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method, it is at once evident that the myelin-sheaths have Ger ie 


peared almost entirely, all the sclerotic areas appearing. t 
Gallawa Lf; thes Marchi, sonthiod Iie Gee awatany eveertalt 
number of degenerated myelin-sheaths will be found, as a rule, 
still present. The edge of the sclerotic area does not end as 
sharply as appears macroscopically, but gradually fades into the 
healthy tissue. The axis-cylinders, in spite of the destruction of , 
the myelin sbeaihe, are nearly always present, and sruarenily, 
normal, a fact which explains the absence of secondary degenera- 
tion beyond the lesions, In those situations where the rey aloe 
of the neuroglia-fibers is most pronounced, the axis-cyli may 
be swollen or show partial fatty degeneration, or be entirely ab- 
sent. Popoff believes that these persistent axis-cylinders are not 
those that originally pass through the lesion, but are regenerated 
Shere ters pa ug ste for iat bse is oy nie 
f. The ganglion-cells are shrunken and pigmented, may, 
ee cases, peaaplaaly disappear. In advanced cases of the die 
ease, the process resembles more closely a chronic myelitis ; the 
i vrs passing through the lesion may he totally destroyed 
and secondary degeneration oceur. Tn those cases that have been 
studied in the early stages of the process perivascular inflamma- 
es have been present, and it is about these that the scle- 

formed. In some cases thrombi have been also 

the vessels, and many of them showed the early stages 

ation. For this reason, and because dissemi- 

y develops after an infectious disease, it is 

the process is due to infections embolism, 

rted by Marie. Certain authors, how- 

id that the vessels are not the primary 

in many of the sclerotic foci are 


TRAL NERVOUS SYSTEM. 
ervous system produce a great 


to their nature and severity. 
single shock or from ted blows, 
rmanent changes. In the latter 
xistence sometimes of multi 
inated areas of selerosis in the 
jionally in the 
changes, somew 
posterior columns, 
punctate or, in some enses, 
the arteries diseased, mas- 
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ure of the skull. There is extensive interstitial emarrbage 
and softening, and the surrounding tissue is edematous, If 
subdural hemorrhage occurs, it may produce compression wah 
secondary yellow softening. Any of these lesions may heal with 
the formation of a sear and the production of more or less exten 
sive secondary degeneration. Extensive lacerations of the brain 
are sometimes the result of injury during birth, giving rise to so- 
called cerebral palsies of childhood. In these cases, as the central 
nervous system is not fully developed when the injury occurs, there 
is hypoplasia of the affected parts. : 

Punctate wounds of the brain are due to fragments of bone, to 
sharp instruments, or to bullets. In nearly all cases a certain 
amount of infection occurs, giving rise to encephalitis. The in- 
jured area usually undergoes complete necrosis, and this extends 
ior some distance into the surrounding tissues. The necrotic area 
is composed of a granular detritus, in the midst of which are 
found altered blood-pigment and broken-down nuclei. At the 
periphery there is usually some granulation-tissue, proliferation 
of the neuroglia, and more or less round-cell infiltration, aceord~ 
ing to the intensity of the inflammatory process. Experimental 
lesions may be produced in various ways; the most interesting 
results, perhaps, being those found after the introduction of for- 
eign bodies, or after careful aseptic laceration. In either case, 
shortly after the operation, necrotic changes will be found in the 
enlarged area. ‘There is marked proliferation of the neuroglia~ 
cells, even as early as the third day, and of the neuroglia-fibers. 
New capillaries may be seen pushing into the area, the endothelial 
cells of their walls exhibiting karyokinetic figures. The nervous 
tissue in the immediate neighborhood is in various stages of de- 
generation. The myelin-sheaths form balls of fat; the ganglion- 
cells become swollen, vacuolated, and lose their protoplasmic proc- 
esses. If there has been much hemorrhage, the blood-pigment 
will be found in irregular homogeneous masses or in the foe of 
hematoidin-crystals, Later, evidences of regeneration in the nerv= 
ous tissue may be observed, particularly the ap nee of karyo- 
kinetic figures in the nuclei of the ganglion-cells. The enlarged 
area is ultimately replaced by a mass of coarse neuroglia-fibers 
containing, usually, fewer cells than normal, That true regen- 
eration of the central nervous system ever occurs in the human 
body is exceedingly doubtful ; indeed, it is not certain that it occurs 
in any of the vertebrates, although after removal of the tail in liz- 
ards a spongy mass of neuroglia may be found in the new organ. 


INFECTIOUS DISEASES. 


Tuberculosis occurs in the brain in the form of miliary tu- 
bereles or as lange masses, the so-called solitary tubercle, or tyroma. 
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Miliary tubereles are met with in association with tuberculons 
meningitis. They are most frequent at the base of the brain. 

Solitary tubercles occur independently of tuberculosis of the 
meninges. They are more frequent in children than in adults, 
and usually occur in cases in which there is tuberculosis of other 
parts of the body, notably the lymphatic glands. ‘The infection 
reaches the brain through the blood-vessels. The lesions are 
rounded masses of grayish or yellowish color, sometimes showing 
fresh gray tubercles at the periphery. The growth of the mass is 
caused by increase in size of the original tubercles and by con- 
glomeration of new-formed tubercles at the periphery. Early 
caseation is usual. Secondary infection of the pia sometimes oceurs, 

Syphilis appears in the brain in the form of gummata or as a 
diffuse vascular disease with secondary “decsoeaiixe conditions, 

Gummata usually begin in the subarachnoid space, originating 
in the membranes and involving the brain-substance secondarily, 
‘The dora may be simultaneously involved, and the three mem- 
branes may be adherent to each other and firmly attached to the 
brain. Primary gumma of the brain-substance is certainly very 
mre. In the earlier stages the gumma is a grayish and rather 
translucent growth, but secondary caseation occurs so rapidly that 
the primary stage is rarely observed, Asa rule, the lesion appears 
in the form of an irregular, dry, caseous area occupying the cortical 
portion of the brain and attached to the pia and arachnoid, and 
even the dura. Microscopically the substance of the con- 
sists of round and spindle or stellate cells in the earlier stages, 
and of granular material in the later ‘The cerebral sub- 
stance surrounding the growth is more or less softened and 
erated. The blood-ve: in the affected area or its vicinity are 
the scat of endarteritis, in some eases causes complete ooclu- 
sion of the lumen. In hereditary syphilis symmetric gummata of 
the brain are occasionally found. 

Syphilitic disease of the blood-vessels of the brain takes the 
form of more or less diffuse endarteritis. Secondary degenerations 
and softening, or sclerosis, of a diffuse or focal character, may re- 
sult from the vascular disease ; but neither these changes nor the 
vascular changes are peculiar and distinctive. 

Actino: cosis of the brain is apes to actino~ 

“the tissues of the neck, and results from extension up- 
he base of the skull. ‘The membranes are first in= 


rin-substance secondarily. The lesion may take 
hronic abscess or may be tumor-like in appearanee. 


TUMORS. 


he brain are important clinically on account 
sither than on account of their ~The 
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most common is probably glioma, but almost equally as com- 
mon is sarcoma, ‘inoma, excepting the form springing from 
the lateral ventricles, is almost never a primary growth, but 
secondary nodules are frequently found in the brain, Cho- 
lesteatoma, lipoma, endothelioma, and teratoid cysts also oc- 
cur, but they spring from the membranes, and have been de~ 
scribed in connection with them. Gumma and tyroma also 
cour very frequently in the brain, but as their etiology is in- 
fee they are deseribed in connection with the infectious 
conditions. 

Glioma usually appears as an infiltrating mass, eausing little 
alteration in the structure of the brain, somewhat harder in con- 
sistency than the brain-substance, and slightly darker. It is 
rarely a multiple growth, and shows no marked predilection for 
any particular portion of the brain, although it occurs more fre- 

ently in the cerebral hemispheres than in the basal ganglia or 
the cerebellum. It always springs from the neurogliar tissue of 
the central nervous system, and is remarkable for its extreme 
richness in cells, that by suitable staining-methods may be shown 
to possess protoplasmic processes (astrocytes). These protoplasmic 
processes, either wholly or in part, form the so-called matrix of 
the tumor, which appears to be composed of numerous fine, inter- 


lacing fibers, in the midst of which, by the ordinary staining-methods, 
the cell pppesre to lie. Usually the tumor is exceedingly vascular, 


the vessels consisting of small capillaries or larger spaces li 
with endothelium, and this vascularization may be so excessive 
that the tumor in parts has a delicate pinkish or reddish color, giv- 
ing to the cross-section a mottled appearance. Stroebe considers 
as one of the characteristics of this tumor the fact that it does not 
infiltrate the pia mater, and can invariably be shown not to spring 
from it. In some cases the consistency of the tumor is quite hard, 
and in these the cellular elements are inereased in amount propor- 
tionately to the fibrous tissue. Ordinarily true nervous tissue is 
absent from the midst of the tumor, the mass in the center being 
made up of the neuroglia-tissuc, This gradually diminishes to- 
ward the periphery, and ultimately fades into the true nervous 
tissue, that may be somewhat edematous. In some cases, however, 
as in ordinary sclerosis of the central nervous system, myelinated 
nerve-fibers may be found in the midst of the tumor, and it fre- 
quently happens that the secondary degeneration extending from a 
glioma is much slighter than the apparent extent of the process 
would lead one to expect. Oveasionally, either glioma-cells, or 

ossibly ganglion-cells, that have undergone proliferative changes 
in the midst of the growth, may be found, These are much larger 
than the ordinary cells and contain numerous branched processes, 
and often one or several large nuclei, This is the so-called gan- 
glionar newroglioma, 
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Some pathologists hold that the aeeern of glioma is always one 
or more sees cells that have been displaced in embryonal existence: 
and have failed to assume the type of glia-cells, basing their theory in part 
upon the atypical shape of many of the glioma-cells. 


Sarcoma of the brain is 


these cases are 
of the hemispl 


any ty 
being 


by fibrous trabecule, and some of them contain considerable 
masses of fibrous tissue, giving rise to the so-called fibrosareoma, 
Ordinarily the tumors are extremely vascular, and occasionally 
contain interstitial hemorrh e surrounding brain-tissue 
shows the symptoms of raed com) ‘ion, is edematous, and 
may contain small interstitial hemorrhages. The true nervous 
substance is ordinarily degenerated, and we find extensive seeand- 
ary degeneration as a result of the presence of the tumor. Sar- 
coma springs primarily from the brain, and nearly always grows 
toward the surface and infiltrates the pia mater, 
Certain forms of tumors have been described, probably sar 
comatous in nature, that appear to spring from the adventitia of 
‘They consist of masses of cells usually sharply 
circumscribed, somewhat cylindrical in shape, having in their 
small lamen in which blood-cells may sometimes be 
‘The cases reported of this form of tumor, the so-called 
very few and somewhat uncertain. 


r of 
ise from tissue of different natures, and develop 
eir combination is theoretically unlikely. 


hard, circumscribed tumor, sometimes 
, but it is extremely rare, 
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Lymphangioma appears to arise from the pia. 

Osteen aes pence extension inward from the Sipe or 
mem! it occas occurs asa tumor, ori 
canse ce tratesonetasoe forming hard famentaien the 4 
of a pea to that of a cherry, and somewhat irregular in shape. 

Psammoma.—This special term has been given to tumors 
containing calcareous pe Tt has already been mentioned in 
connection with the choroid plexus and the membranes. Occa- 
sionally circumscribed fibrous tumors containing caleareous gran- 


Pia. 32. —Psammoma, showing calcarcous sploules and whorls 


ules are found in the brain-substance, but these are extremely 
tare ( 352). 
r of the substance of the brain is invariably a 
metastatic growth. It appears either as small, round, ciream- 
seribed nodules, of firm consistency and pale color; or as 
more or less infiltrating masses with softened interior. 
cally, the tumor may present any type of carcinoma, according to 
the nature of the primary growth. It usually replaces entirely 
the nervous tissue, either pushing it aside or destroying it, and 
gives rise, therefore, to more or less pronounced secondary degen- 
eration. Multiple metastatic carcinomatous wths, however, 
may exist in the brain without causing clinical symptoms. 


THE CHOROID PLEXUS. 


The pee este, as has been stated, consists of a plexas 
of vessels derived from the mesoblast, that are everywhere cov- 
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ered by a layer of euboidal or columnar epithelium. Hi i- 
cally, therefore, it consists of an inner layer of endothelial 
and an outer layer of epithelial cells, separated by a small amount 
of areolar fibrous tissue. This condition is most distinct and 
typical in the lower vertebrates, particularly in amphibians, in 
hich the choroid plexus consists, in some parts, of a single 
vessel covered by epithelial cells. The structure of the choroid 
plexus, therefore, bears a very close resemblance to the structure 
of the glomeruli of the kidneys, and, as it is obvious that the 
blood-vessels of which it is composed can have no nutritive funo- 
tion, excepting in so far as they supply the epithelium that covers 
them, it has been supposed that the choroid plexus is a secretory 
organ, its object being to scerete the cerebrospinal fluid. This 
theory tained by the fiet that the cerebrospinal fluid differs 
in composition from the Jymph, or from the fluid poured out in 
serous exudations. It would naturally be supposed, therefore, 
that in all conditions in which the alterations in the composition 
of the cerebrospinal fluid have been detected, there is primarily 
some disease of the plexus. 
Inflammation —In inflammatory con 
ingitis, encephalomyelitis, and ependymit 
bined, and associated with the presence of an abnormal quantity 
of albumin in the cerebrospinal fluid, more or less inflammation 
of the choroid plexus is usually found. This is indicated partien- 
round-cell infiltration about the vessels and beneath the 
‘Sometimes there is a slight amount of exudation 
ithelial surface, and occasionally small foci of suppura- 
tected, 
Diseases—Among the infectious diseases the only 
¢ tuberculosis, In this condition miliary 
y foci may be found, 
appears to be exceedingly rare, or, what is 
e, has rarely been deserihed, for there is 
hat the choroid plexus shares in all con- 
ia mater. Atheromatous conditions seem 
ta certain amount of thickening of the 
may be observed in old age. A certain 
onnective tissue, sometimes associated 
infiltration, is also occasionally found in old 


Hace into the choroid plexus, and is 


nM 


“hhemat ; 
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they rarely present the form of typical cholesterin-plates, but are 
somewhat irregular in outline, of a faint yellowish color, and shine 
brightly when examined by oblique light. Both conditions are 
common in old people, 

Pigmentary infiltration probably also occurs, certainly in mala- 
rin, and pemtane in old age. 

Amyloid degeneration occurs in cases of amyloid disease. 

Tumors.—A t variety of tumors occur in the plexus, 
Cysts may be either retention- or extravasation-cysts, or parasitic. 
The retention-cysts may be lined with epithelium, and probabl 
represent adhesions at the edges of fissures with persistence o! 
secretory activity. More commonly they are lined with endothe- 
lium and represent dilated lymph-spuces. They may be single or 
multiple, and often are more numerous upon one side of the brain 
than on the other. They appear as sinall translucent sacs, filled 
with a clear, slightly yellowish liquid, or else a colloid-like, viscid 
mass, Parasitic cysts are usually due to Twnia solium, They 
may be either single, the Cysticercus cellulose, which may be 
attached to the plexus or lie free in the ventricular cavity, or 
multiple, Selina the so-called Cysticercus zecerioneiol the pe 

Among the benign tumors, fibromata, i ut organi: 
thrombi, and pom have — Recbedel The Tatton ie eX~ 
ceedingly rare, and is usually associated with multiple lipomata in 
other parts of the brain. A dermoid eyat has been reported by 
Lebert. Endothelionata may spring from the lymphatic space. 
‘They are small, white, infiltrating growths, of firm consistency. 
‘They possess, microscopically, the ordinary alveolar structure, the 
cavities being lined by endothelial cells, which have proliferated. 
and may lie loose in or fill up the lumen. Epitheliomate may arise 
from the epithelial covering. ‘Two varieties have been descrihed : 
the papillomatous epithelioma is a small, often microscopic, tumor 
that appears as a villous outgrowth upon the surface of the plexus, 
and is composed of. flat or polygonal epithelial cells, with dis- 
tinct evidence of proliferation that may, in the lower layers, cause 
a breaking through of the basement-membrane. These tumoi 
however, are apparently non-malignant, The so-called eylindri 
earcinomata also occur, These grow very rapidly and usually 
become attached to the wall of the ventricle, and from this situa- 
tion invade the substance of the brain. They are alveolar in 
structure and soft in consistency. There is some doubt as to 
whether these tumors do not arise from the ependyma, and it has 
also heen suggested that they are sarcomatous in nature and spring 
from the adventitia of the blood-vessels. They are usually single 
growths and do not give metastases, The choroid plexus, as a 
whole, may be altered, by the presence of cysts, into a mulberry- 


like mass, or b general fibrous change, into « pale, solid body 
of cylindrical Aas with a finely Ears metals - 
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THE VENTRICLES, 

The cerebrospinal fluid is a clear liquid with « specific 
gravity of about 1008, a slightly alkaline acti and a faint salty 
taste. The fluid obtained from a calf was carefully studied by 
Nawratzki, and it was found to contain 1.093 per cent. of solid 
material, of which about 0.8 per cent. was organic. The average 

mantity of albumin was 0.03 per cent., just sufficient to cause a 
aight opalescence upon boiling. The same author has also ex- 
amined the cerebrospinal fluid in human beings, and finds that it 
is very similar in composition, with the exception of the 
proportion of albumin, which at times reaches 0.177 per cent. 
Fresh Senses IE fluid from either man or the lower animals 
contains a small proportion of grape-sugar, equivalent to between 
0.17 and 0.27 per cent. According to alliburton and Hammer 
sten, the reducing substance is not sugar, but brenzeatechin. ‘This 
reducing substance invariably disappears within a few hours after 


death, 
the fluid may show the following changes. The 
a yellowish from the admixture of blood, or turbid 
from the admixture of pus. Micro-organisms are frequently found 
in it in all forms of meningitis, but particularly in epidemic cerebro- 
spinal menir Tt must not be forgotten, however, that in the 
late stages 0! and in the early stages of meningitis due to the 
#, the fluid may be clear, Nawratzki observed a 
i in the amount of as the only change 
1 pachymeningitis. Microscopie exam- 
in normal cerebrospinal fluid, usually shows the 
lood-dises and leukocytes. In pat 
or less number of pus-cells may be present, 
siderable amount of fibrin. 
Excess in quantity of the cerebrospinal 
nown as hydrocephalus. This may be 
y of causes, It may be congenital, and 
; ian ane olan relate dis- 
us uently appears to ue to 
the parent, and “f artaalaaly common 


internus is characterized by a gradual 
1 fluid in the lateral and third ven 


the fitth vy 
ppeared, 
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the brain, Usually the disease is manifest at the time of birth, 
and the head may even at this period have attained the cireum~ 
ference of more than 50 em. Retarcallys the head is spherical 
and large ; the face is small, and, with the bulging forehead, gives 
to these patients a characteristic expression. The cranial bones 
are usually more or less separated ; fre~ 
quently the edges of the sutures are an 
inch or more apart. The anterior fon- 
tanelle is large and usually bulging. If 
the bones of such a skull be examined, 
it will usually be found that they are 
very thin, and that ossification is 
complete. The dura mater is tense, 
and beneath it may be found the 
pee: flattened convolutions. The 
rain-substance seems softer; often 
there is distinct fluctuation, although 
the brain colla as soon as it is re- | 
moved from the cranial cavity. The | 
distance from the wall of the ventricle | 
to the surface is much less than nor- 
mal, this atrophy seeming to affect the 
white substance more than in the eor- 
tex. The total weight of the brain, 
however, is often normal or nearly so, 
and it is impossible to say that an act- 
ual atrophy has really taken place. 
The substance of the brain is pale, 






\ 





Fio. 858.—Congenital internat 
probably as a result of the pressure, —nydrocephalus, with marked 


and often softened, particularly in the  f08'Mottinesn te pseanee 


neighborhood of the ventricles, al- 

though this is probably only an unusually rapid post-mortem 
change. The floor of the ventricles may be smooth or slightl: 
roughened, and oceasionally distinct nodules may be itera 
Tn the latter case there is usually considerable proliferation of 
the neuroglia in the cortex, and just beneath the floor of the 
ventricle a sort of sclerosis of the brain-substance, The cere- 
brospinal fluid is usually clear, and not abnormal in consistency. 
Occasionally, however, it is somewhat turbid, particularly if 
there are any signs of old inflammatory action. The choroid 
plexus is often somewhat enlarged, pale, and may contain cysts. 
As the patients increase in age there is usually considerable 
increase in size of the head ; nevertheless, the convolutions grad- 
ually become more rounded, and the white substance appears to 
undergo a sort of redevelopment, for the layer of brain-tissue be- 
tween the ventricle and the surfiee becomes thicker. Systemic 
degenerations of the white fibers are uncommon, There may, 

” 
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lymitis may be chronic or acute. The acute form is 
always secondary to meningitis, and is characterized by prolif- 
eration of the ependymal cells and the usual inflammatory changes. 





Pia, 84.—Solerotio nodule in the floor of the lateral ventriele, with wrinkling of the 
ependyma; x 100 (Sailer). 


Chronic ependymitis is usually associated with sclerosis of the 
brain. The surface is granular or even nodular. The ependyma 





Foo, 395—Solerosis of the brain; 300. 


is thrown into folds, and there is great proliferation of the sub- 
ependymal neurogliar fibers (Figs. 354, 355). 
THE PITUITARY BODY, OR HYPOPHYSIS CEREBRI. 


The hypophysis is a small glandular organ, situated at the base 
of the brain, lying upon the upper surfiuce of the body of the 
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ween twel 


cerebral vesicle as an evagination 
infundibulum and the small 


i 
nu may be divided into three parts: the anterior 


terior Lobe is composed of somewhat jal 
closed in alveoli, whose walls are made up of: polygonal eet 


f cell very it althy zr eae 
ips of cells are very irregular, one ee sores : 
id ih an expe om 


usually aelatinas if 
as compared wit 

cp vascular, The cells are of two kinds, the nee tlic and the 

chromophobic. ‘The former are further divided by Comte into the eosino- 

a cee and homogeneously with 

sieonails cells, in which 

eee 


‘The posterior 
Sars envi 


: im there is any nervous tissue at 
the posterior Tobe, and has been able to find pething but neuroglia. 


analogy in structure to the thyroid |, it has been 
the function of the pituitary body is to abstract 
the blood, to alter it, and poets to return it to 
to say, it is one of the internal secretory 

hanges following its removal or 
, be said to Bal, be bend apenas 

assertions 0! jose Who have 
bers of these bodies, a normal gland is the 
emann found only 27 normal specimens in 
108. 


hypophysis occurs in Rice 
these eases 


Tn some of 


rmation ; in others, poeta ae 
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ring as a result of removal of the thyroid gland, it appears to be 
compensatory, or rather, as the functions of this gland and the 
thyroid cannot be exactly identical, at least viearious. This en- 
largement, often apart from tamor-formation, may be very con- 
siderable. De Conlon records a ease in which the hypophysis 
weighed 1.55 gm., and, aside from an apparent proliferation of 
the epithelium-cells, was normal in structure. 
isturl »—The gland, as has been men- 
tioned, is excessively vascular. It is possible that in some cases 
this vascularity may increase and give rise toa true hyperemia, 
although it is difficult to be certain of this. Changes such as 
are found in the thyroid gland in erential: goiter have 
certainly not been iencribed! In ease of passive congestion re~ 
sulting from thrombosis of the cavernous sinuses intense edema 
may be present. Hemorrhage in the gland is a frequent agonal 
phenomenon. In these cases the blood-cells, usually normal in 
appearance, are found infiltrating the connective-tissue stroma. 
emortl during life may occasionally occur, and give rise 
to small, deeply pigmented areas of softening, which ultimately 
form scars, 
Inflammation is usually secondary and suppurative. Sailer 
has observed a case in which the anterior lobe was infected from 
the parotid gland, probably as a result of ascending infection 


along the retropharyngeal rata Tn this case the capsule 


enclosing the gland was infla: 
of round cells in the substance. 

lons.—Infiltrations with either calcareous mate- 
rial or pigment have not been hitherto deseribed. The degenera- 
tions, however, are numerous. The most important and frequent 
is colloid degeneration, the colloid material being found in the 
cavities of the epithelial nests, or even as small masses in the con- 
nective-tissue septa. This may be looked upon as almost physi- 
ologic. It seems to be increased in those conditions in which we 
have reason to suspect increased functional activity of the glands ; 
but also is more pronounced in cases of partial atrophy. Amyloie 
degeneration occurring in the blood-vessels has been observed in 
cases of general amyloid disease. The walls of the blood-vessels 
frequently undergo hyaline degeneration in old age. 

A sort of cheesy or liquefactive necrosis is also observed in the 
center of adenomatous formations, and is probably due to pressure- 
neerosis, as a result of the limited space in which the hypophysis 
is placed. 


, and there were small collections 


Infectious Diseases.—Of the infectious inflammations, the 
only ones of importance are tuberenoris, in the form of miliary 
tubercles, and syphifis, in the form of gummatous nodules, Oceca- 
sionally a large single gamma has been observed. 

ors are perhaps the most interesting and important 
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changes that occur, and there is still considerable difference of 
opinion regarding their nature. sade carer 
sts are very common, particularly a ‘ic degenera- 

Bar| distention of the follicles by colloid caer . These 
are almost normal in old age, the only interesting feature being the 
atrophy and disappearance of the epithelial cells Teratoid 
have been described, but are much less frequans than would be 
expected from the complicated embr: ology of the gland. Of this 
nature is the myoneuroma described hite. 

Of the malignant tumors, the cole one hitherto described is 
the sarcoma. This is usually round-cell or spindle-cell in type, 
and ay pecan CDs from the capsule of the gland and replaces 
its Rebeca! t rarely infiltrates the surrounding tissues or gives 
rise to metastasis, Cases have been reported as /ymphosarcoma in 
pod there were nutans colleciars of eat oalleta the alveoli 
of the connective tissue and some hypertrophy of the latter ; appar- 
ently, however, no other lymphatic he were involved. 

Adenoma of the hypophysis causes inerease in the size; the 
organ remains soft or may be slightly indurated, and is of normal 
color. The resistance of the bony structures that surround it may 
cause the gland to assume extraondinary shapes. Mieroseopically 
there is proliferation of the epithelium-cells, which form long tor- 
tuous and sometimes branched tubes, and often complete 


atroph 
of the nervous lobe. These tumors have been deseribed parte 
larly in connection with the disease known as acromegaly. 
Pathologic Physiology.—The relation of disease of the 
hypophysis to acromegaly is a much Sayles question. In all 
t 


cases that have hitherto come to autopsy the hypophysis has been 
found diseased and, in all but one, enlarged, In view of the 
analogy of structure between the hypophysis and the thyroid gland, 
and the certain etiologic relation ot disease of the latter to myx- 
edema and cretinism, it was at first assumed, almost without ques 
tion, that acromegaly was caused by disease of the pituitary body, 
Many cases hav: reported in which there was disease of this 
gland without a mptoms of acromegaly, and a certain 
of general splan megaly has been observed in acromegaly, It 
is, of course, le that the enlargement of the pitui if - 
a 1e latter condition. The thyroid gland, er, 
is change, nor do, apparently, any of the 
rious enlargements being usually the 
the lymphoid tissue, Neither are the 


lenomay ar 
. In the absence 


he results of jee lesions, the 


at present undecid 
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THE PINEAL GLAND, OR EPIPHYSIS CEREBRI, 


‘The pineal gland, or epiphysis cerebri, is an outgrowth from the 
roof of' the posterior portion of the anterior yesicle of the brain. 
Its base is soon constricted, and it is finally completely separated 
from the pri cerebral vesicle and enclosed in a sheath of con- 
nective tissue which is surrounded by pia mater. Histologically, 
it is found to consist of septa of connective tissue, dividing it into 
numerous alveoli, in which are found epithelial cells, some of 
which are branched. It is vascular, and contains a plexus 
of sympathetic nerve-fibers. ¢ gland is in all probability 
wholly without fanetion. 

At all ages it contains small caleareous concretions (acervulus, 
brain-sand), which roust therefore be looked upon as physiologic. 
It is sometimes enlarged in acromegaly and eretinism, or as a 
result of a hyperplasia of the epithelial structures, giving rise to 
adenomatous or strumous formations, As a result of its position 
it may in these conditions occlude the veins of Galen and produce 
hydrocephalus. alae aside from the calcareous infiltra- 
tion already mentioned, hyaline degeneration of the blood-veasels 
may occur. There are usually signs of inflammation, move or less 
marked, in cases of meningitis, which may even lead to pus-for- 
mation. Of the tumors, the most important are probably sar- 


comate springing from the connective-tissue aie Adenomata 


may also oceur. Cystic conditions, associated with the presence of 
hair, cartilage, and other tissues, have been described, 


CHAPTER XIII, 


DISEASES OF THE SPINAL CORD AND ITS MEMBRANES. 
THE DURA MATER. 


Diseases External to the Dura Mater.—Among the mi- 
nor processes that may occur externally to the spinal dura mater is 
fatty infiltration, sometimes associated with general obesity, but 
occasionally found in patients that are moderately emaciated. 

Hemorrhage may occur on the external surface of the dura, the 
blood being found distributed in the extradural areolar tissue. 
‘The usual cause is traumatism, but it may also occur in convulsive 
conditions. Ordinarily the blood remains cireumseribed and forms 
a spinal hematoma; rarely, a cyst results. 

Diseases of the Dura Itself.—Most of the pathologic proc- 
esses are secondary to some disease of the vertebral column. The 
most important is tuberculosis ; this gives rise to external tubereu- 
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lous pachymeningitis, characterized by a collection of cheesy ma- 
terial which may have undergone either softening or necrosis, or 
else contains pus-cells, The dura in the affected region is usually 
considerably thickened, and may have upon its inner surface a 
slight amount of exudate. The character of the lesions is not 
different from that of tuberculosis in other serous membranes 
(Fig. 356). 

Pachyme! 


cervicalis is « localized tuberculosis of the dura 
mater occurring in the cervical region, and characterized by con- 


Ya, 356,—Tuberculous pachy meningitis evondary to spinal caries. 


siderable thickening, sometimes amounting to 4 em. or more. The 
dura is usually adherent to the spinal canal and to the arachnoid 
and pia, the latter showing more or less involvement. The serious 
changes consist of compression of the roots and of the spinal cord, 
the latter especially in the anteroposterior direction, @ process 
may extend into the substance of the cord and produce « myelitis 
of the periphery, and ovensionally extends deeper and causes more 


occurs cither in the form of discrete gummata or as a 
ifuse thickening of the inner membrane. 
pm the spinal canal frequently invade the dura. 
of these is sarcoma. This occasions consider- 
he dura, and it ix often difficult to separate the 
‘omatous bone, In consequence of these condi- 
p and atrophy of the spinal cord. 
may be either benign or malignant. 
‘a, which also oceur in the brain, are the 
nd fibromata are exseliay rare. 
d-cell, angiomatous or alveolar type, 
ontline, spreading like a fungous mass 
nbrane, which exhibits fibrous thieken- 
ng on the anterior aspect, it may pro- 
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duce no symptoms whatever. In this situation it is frequently 
secondary. 

Upon the inner surface a variety of tumors have been observed, 
Horsley mentions myxomata, fibromata, carcinomata, and sar~ 
comata. In rare cases echinococens-cysts have been observed, and 
even the cysticereus, 


THE PIA AND ARACHNOID. 


CIRCULATORY DISTURBANCES, 


Active hyperemia precedes inflammatory changes, and of 
itself is of little significance. It is rarely seen post-mortem, and 
in the majority of eases its existence can only be inferred. 

Passive hyperemia is very common—that is to say, in many 
cases the veins of the pia mater are found to be tortuous and 
greatly distended with blood. This is usually due to post- 
mortem hypostasis. 


DEGENERATIONS. 


Calcareous infiltration sometimes occurs, appearing as 
small, hard plates, rarely more than 0.5 cm. in diameter, scattered 
along the hala length of the spinal cord, It is probably always 


secondary to inflammatory processes, as spinal syphilis and tuber- 
culosis. 
Pigmentary infiltration may occur, but is rare. 


INFLAMMATIONS, 


Acute inflammation, or acute leptomeningitis, is often 
secondary to cerebral meningitis. It may occur, however, inde- 
pendently as a result of Toca suppurative processes, particularly 
those of the spinal column. It may be serous or purulent in 
character, and in the latter an exudate is found upon the inner 
surface of the dara and in the subarachnoid space, often extending 
the entire length of the spinal cord. The microscopic changes 
are essentially similar to those found in the membranes of the 
brain. Involvement of the cord is, however, much more common. 
‘There is usually extensive round-cell infiltration in the anterior 
commissure and small foci of round cells scattered throughout the 
gray and the white matter, especially in the latter, Frequently 
these can be seen to surround a blood-veseel, but this is not always 
the case, and it is not unlikely that purulent material can enter 
from the lymphatics of the pia. If death does not oceur, adhe- 
sions may form between the dura and arachnoid, but these are 
certainly exceedingly uncommon in the cord. 

Chronic leptomeningitis is usually associated with scle- 
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rosis of the spinal cord ; thus, in locomotor ataxia the mutter 

over the posterior column may be opaque and slightly thickened. 

It may also be consecutive to some of the other inflammatory 

Tetons) and in this form adhesions may be found between the 
ura and arachnoid ( pachymeningitis and arachnitis adheriva), 


INFECTIOUS DISEASES. 


Tuberculosis may occur in the form of miliary nodules or as 
small cheesy masses, usually extending a slight distance from the 
i ed It is disputed whether an 


pia mater into the substance of the 

acute leptomeningitis without miliary or cheesy nodules may be 

caused by this organism alone, but this has not as yet been decis- 

ively established. Solitary tubercles may occur in any part of 

the spinal cord, They are rarely encapsulated. They usually 

consist of an ‘Aggregation of round cells with vesicular nuclei, 
ened in the center. 


e, with the formation of new blood- 
may also exhibit various lesions, due 
irect extension inward from the pia. 
the upper part of the spinal cord 
iderably inyolyed than the lower part. 


the other parts of the central nervous 
gry matter cocunying the central 
ted around it. It is of faving a 
‘al region than elsewhere. Jost 
thicker in the lumbar It 


continuous with the fourth ventricle 
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above. In the anterior cornua are found the large multipolar ganglion- 
cells, whose axis-cylinders pass out through the anterior roots and end in 
the muscles ; commencing in the dorsal region, there is a group of cells in 
the inner portion of the posterior horn, near the commissure, which 
are bij and whose axis-cylinders pass outward to the cerebellar tract, 
in which they ascend to the vention) Hoos a oe Far nulls 
posterior roots are composed rs that originate in the im 
and into the cord. These spinal Lee eee have a ata berths 

ich careful embryologie investigation has shown to be formed by the fusion 


lar processes, that have been brought in contact by the shrinkis 
of one Rae the cell, This appears to divide fate tend fibers, on 
passing outward into the peripheral nerves and usually terminating in the 


sensory corpuscles'of the skin, the other passing inward through the 
Har <005 to the spinal cord. ‘Lenhossek eves that the "penser er 

resents aos rocess of the cell which normally conveys im- 

pies cellipetally, ‘The white substance of the spinal cord is compoxed of 
undies of nerve-fibers that have, for the most part, a common function, a 
common mode of origin and of termination. 

Anatomically the cord may be divided into three regions: anterior, lat~ 
eral, and rior, ple ‘these do not correspond to regions em| 
logically distinct, According to the manner of development, it should be 
separated into the anterolateral and the posterior regions, 

‘The most important bundles of fibers in the anterolateral columns are 
those known a8 a os tracts, for the reason that are continu- 
ations of the pyran of the medulla. They originate in the motor region 
of the cerebral cortex and, in the first cervical segment, decussate mason 
the representatives of the anterior cornua to reach their situation in the 
lateral columns. This decussation does not occur in all of the fibers, many 

down in the direct pyramidal columns and some without deeussation 

veral columns. ese undecussated fibers subsequently cross to the 

other side through the anterior or white commissure. The fibers of the 

ramidal columns terminate in arborizations which surround, but are not 
z contact with, the gunglion-cells of the anterior cornua. 

‘The cerebellar tract has already been described. Anterior to it and close 
to the periphery of the cord is the so-called anterolateral column of Gowers, 
‘The fibers which form this probably originate in the lateral groups or cells 
in the anterior cornua and in the cells in the middle portion of the spinal 
cord. The column increases in size upward and degenerates in the same 
direction. Its termination is unknown, It also contains fibers that degen- 
erate downward, of whose origin and termination we are ignorant, 

‘The rest of the anterolateral column is composed of short fibers, uniting 
different segments of the spinal cord. 

The posterior columns are composed of the fibers that enter by the pos- 
terior roots. ‘These fibers divide into two branches, one ascending and the 
other descending, the latter terminating in the gray matter of the posterior 
horn. The ascending fibers may be divided into two groups, the lateral and 
a ae fai} vip Se bundle oe ue finer, and 
evidently belong embryologically to a different period, because acquire 
their myélin-aieathe Tater They Ee direct]: Pinte the zone of Liesauers 
and thence into the substantia nosa of Rolando, and some of them 
terminate in arborizations about the ganglion-cells in the column of Clarke, 
‘The fibers of the median bundle are coarser. They pass inward, then up- 
ward along the inner side of the erlor horns, and then become the 

@f Burdach. The median fibers from the lower part of the cord 
bend inward and continue their course in the column of Goll, terminating 
finally in the nucleus gracilis of the medulla oblongata. The fibers that 
enter the cord in the cervical region pass upward in Bardach’s column and 
terminate in the nucleus cuneatus. Other fibers pass forward to the gan- 
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‘lion-cells of the anterior cornua, and have been supposed to be concerned 
fi reflex action, Others decussate in the posterior commissure and then 
pass upward in the posterior columns of the opposite side. At somewhat 
regular intervals they give off at right angles fine collateral branches, which 
pass forward, and some of them, at any rate, end in arborizations about the 
cells of the anterior cornua of the gray matter, These are known as the 
reflex collaterals of Kélliker. A small portion of the ‘ior column just 
back of the gray commissure appears to be com; of fibers uniting the 
different segments, 

[It is sometimes convenient to identify the nerve-roots in the spinal cord 
for the suke of locating lesions or ayy the alteration in systemic degen- 
erations. The most satisfactory method of doing this is to cut Cee the 
dura along the anterior and posterior surfaces of the cord. The cord is then 
stretched out at full length and the dura pulled downward as far as the 
roots allow it to go. The root that pierces the dara opposite the conus ter- 
minalis is the second lumbar. The lower cervical roots are all of 
size. The first dorsal is sometimes smaller, but the difference between 
and the second dorsal is still more considerable, and this serves as a check 
upon the previous estimation, Fanlanty with the appearance of the cord 
at the di iran levels also enables one to locate sections with considerable 
accuracy, 


CONGENITAL ABNORMALITIES, 


Total absence of the cord, or amyelia, can only exist in 
association with anencephalus. It is interesting to note that the 
spinal ganglia are usually still present. Partial absence of the 
upper portion occurs in cases of anencephaly, 

Abnormal 


smaliness is known as micromyelia. The 

cord may be normal in structure, all the elements being propor 

tionately reduced, but more commonly only certain weet are 

affected, particularly the pyramidal columns, as a result of fetal 

lesions in the motor tract. 

Double cord, or diastematomyelia, ix usually localized to 

one portion of the cord, particularly the lumbar region, Occa- 

jonally the cord is completely divided ty bony septt Tn 

this case the gray matter in either half presents the normal 
rangement of the gray matter in the co 

Unusual length of the cord may also occur, the conus ter- 

minalis being in these cases elongated and extending to the end 

8 m. 
] roots may be excessive or defective in number on one 
‘This usually occurs in the dorsal region, the eom- 
ing the presence of eleven roots on one side. 
mmetrical. ‘This usually involves only 
, and is due to incomplete decanting 

he gray matter is not infrequent, This may 

‘one of the horns; disorganization of one 

extending into the substance. Accord- 

¢ majority, if not all, of these eases are the 

ring removal, and are therefore to be ass 

ement is, however, too sweeping. - 





DISEASES OF THE SPINAL CORD AND ITS MEMBRANES. 781 


mal bundles, producing heterotopiw and due to alterations in the 
medulla or even higher in the central nervous system, have been 
found. These appearances may also be produced by tumors or 
other conditions causing pressure. 

Dilatation of the Central Canal.—The central canal may 
be dilated, either locally or throughout its whole length. This 
condition is known as hydromyelia, or hydrorrhachus, and is alin 
to hydrocephalus, with which t is sometimes associated. Hemor- 
rhage may take place into these dilated canals and gives rise to 


hesaineree vide infra). 
Localized Glew of liquid in the subarachnoid spaces are 
sometimes en of as hydrorrhachus externa. 

Spina —There may be imperfect closure of the poste- 
rior processes of the vertebra, giving rise to clefts, which are known 
as rachischivix, If the membranes of the spinal cord protrude 
through the cleft in an imperfectly closed canal in the form of a 
sac or hernia, the condition is called spina bifida, In some eases the 
skin is still present, and is often covered by an abnormally thick 
growth of hair, In other cases the pia is the only membrane that 
enters into the formation of the wall. It is usually thickened, 
and may be covered with granulations. Sometimes the dilatation 
evidently takes place in the central canal, for the substance of the 
spinal cord may be recognized adhering to the inner layer of the 


ia mater, This condition is called myelomeningocele. a 
an 


ifide usually appear in the sacral or lower lumbar region, are 


probably due to imperfect closure of the vertebral arches. 


HYDROMYELIA AND SYRINGOMYELIA, 


Hydromyelia is « condition in which the central canal of the 
spinal cord is dilated. It frequently occurs in circumscribed 
portions and is apparently without clinical significance. More 
rarely the whole canal has a microscopic lumen throughout its 
entire length, particularly in cases of hydrocephalus, although in 
the majority of cases of this latter disease the spinal cord is not 
involved. A patulous canal can be distinguished from a patho- 
logie cavity by the fact that the cavity is lined by the normal 
cuboidal epithelium of the ependyma. Usually there is a consid~ 
erable islet of ependymal cells in the neighborhood of the 
central canal, and this is more apt to be the case if it is dilated or 
otherwise altered than if it is normal. Occasionally the central 
canal is doubled. This rarely happens throughout the whole 
length of the cord, but is more frequently found in a limited 
portion, especially the lumbar region. This doubling is due in 
some instances to the obliteration of the central part of a dilated 
canal with its long axis transversely placed. Sometimes a slit- 
like canal shows a dilatation in only one part. Sometimes the 
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lumen of the canal is completely obliterated, leaving nothing but 
a mass of cells in the gray commissure, in the midst of which 
capillaries may be observed. More distinct pathologic changes 
are the diverticula that occasionally spring from the canal. These 
seem to be most frequent in the cervical and dorsal 
usually extend downward, and are situated erey to the gray 
commissure. It is possible that collections of epithelial cells 
the ependyma under similar circumstances may form masses in the 
terior column without distinct cavity-formation, although this 
is doubtful. These cl are particularly significant on account 
of their relation to the disease known as syringomyelia (Fig. 357). 
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in the spinal canal, and the space thus formed was filled with 
cerebrospinal fluid. The solid portion of the cord is usually some- 
what darker in color, and the distortion of the outline eae 
to the extent of the process. The portions of spinal cord not 
involved by the lesion, and below it, commonly show more or less 
descending degeneration. In the portion above the cavity, if it 
does not extend as far as the medulla, some degeneration in the 
posterior columns is often found. In many cases, however, both 
the ascending and descending tracts are intact ; at least they appear 
so to the ite eye. Microscopic examination shows that the 
cavity is bounded, as a rule, by a delicate reticulum of neuroglia. 
Sometimes this is lined with what appears to be connective tissue, 
and is supposed to be an inclusion of the pia mater, At other 
times it is lined with ependymal epithelium ; occasionally, as has 
been previously mentioned, it may contain blood. The tissue in 
the neighborhood is usually hyperplastic neuroglia, The fibers are 
coarse ; the cells are sometimes swollen, sometimes shrunken, and 
show various signs of commencing degeneration. They may be 
numerous or few. ‘The cord in the immediate neighborhood may 
show curiously few changes, the ganglion-cells being perfectly 
normal and the fibers uninjured. If the cavity is extensive and 
the proliferation of the neuroglia considerable, this is not usually 
the case. An entire posterior root may be destroyed, or perhaj 


half or more of the rem eord, and the nerve-fibers in the neigh- 


boring columns will be extensively degenerated ; in these cases 
ecdeer degeneration always occurs. Not only the pyramidal 
tracts, but also bundles in the posterior columns tae oe down- 
ward. Ina case that I have studied the coma-tract of Schultze 
was beautifully outlined. The nerve-roots are also usually involved, 
and there is descending degeneration along the anterior roots, 
which may be detected also in the nerves. The posterior roots 
may show some degeneration, but this is rare and the cells of the 
spinal ganglia are usually intact. Sometimes there is considerable 
vascular proliferation in these portions of the cords not unlike 
cavernous change. Atypical forms frequently occur. ‘There may 
be extensive gliosis, with small or no cavity-formation ; or the 
cavity may be extensive and the proliferation of the neuroglia 
slight. Cesasiorally the cavity may communicate with the dilated 
central canal, a condition that has given rise to the supposition 
that it is originally due to some congenital malformation. 

: ae the reat Tuajority ene ii eases cf eri pelle are associated 
wi p! of iss 8 o is necessary, 
in pele ea pdeesisad hineneee borden thae pede to 
explain its origin, to briefly consider the more recent investigations in 
regard to this tissue. It is now established that it is ectodermal in ori- 
gin, and dae to a proliferation of the ependymal cells lining the central 
canal of the spinal cord and the ventricles of the brain. In the cord these 
cells elongate radially, and the nuclei show active karyokinesis, continuing 
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CIRCULATORY DISTURBANCES. 


Diseases of the walls of the blood-vessels are similar 
to those occurring in the blood-vessels of the other parts of the 
body. Extensive atheromatous changes are relatively rare. Per- 
haps the most frequent disease is hyaline degeneration, Hyal- 
ine degeneration is exceedingly common in cases of sclerosis, 
and may occur in early life, even in childhood. It is almost 
invariably present in the cords of persons dying after middle life. 
Round-cell infiltration of the intima (endarterifis) occurs in syph- 
ilis, and also, though less frequently, in tuberculosis. Fibrous 
thickening of the intima and proliferation of the connective tissue 
of the adventitia are common senile changes. 

Attention has been recently directed more particularly to these 
changes on account of the suggestion by Redlich that they are the 
anatomic basis of paralysis agitans. According to him, the 
characteristic changes are endarteritis and periarteritis, with exten- 
sion of the latter process into the surrounding nerve-substance 
and the formation of perivascular insular scleroses, In addition, 
there is often some degeneration in the posterior columns, and 
oceasionally in the lateral columns in the cervieal and lumbar 
enlargements, The vascular changes, curiously enough, appear 
to be more severe in the posterior horns than in the other parts 
of the cord, and amyloid bodies are nearly always present in these 
regions. However, in examining the cord of a typical case of 
paralysis agitans Sailer failed to find these lesions; while in 
another ease, equally charaeteristic clinically, they were quite pro- 
nounced, Firstner has also reported a case of paralysis tee 
without spinal lesions. Redlich’s views, therefore, are probably 
incorrect. 

Miliary aneurysms ave very infrequent in the spinal cord. 
Aneurysms of the vertebral arteries, however, sometimes involy- 
ing the commencement of the spinal branches, have been reported, 
but are rare. 

Amyloid degeneration is found in cases of general amyloid 
disease. 

Active hyperemia of the spinal cord is rather a clinical 
hypothesis than a pathologic entity. Occasionally, however, the 
gray matter seems to be slightly darker than normal, and there is 
rather free bleeding from the vessels cut transversely, In many 
cases of myelitis the arteries and capillaries may be found dis- 
tended with blood. 

Passive hyperemia is more readily detected in the veins of 
the membranes than in the cord itself. 

Anemia is an important and easily nized condition, 
Experimentally it has frequently been produced by ligation of the 
abdominal aorta. lav oecasionally occurred in human 

0 





TEXT-BOOK OF PATHOLOGY. 


in which the same vessel was occluded a thrombus, gi 


por I, 
dl Sirgen te anastomosis of the blood-vessels, part! 
cause if, as sometimes hay thrombi are formed in the 
bral eries, death occurs istic changes 


t of anyeligis and sclerosis. 


ny be of two kinds: punctate and mas- 


really nothing but exus 
can Geasilyah pastes fed frm 


)at the cross-section of 





DISEASES OF THE SPINAL CORD AND ITS MEMBRANES. 787 


small when compared to those in the brain, a circumstance due, 
of course, to the restricted area in which they can occur. 

The most common cause of this form of hemorrhage is trau- 
matism, and it may sometimes occur as a result of concussion 
without fracture of the spinal column. Hemorrhages may also 
occur in persons with diseased arteries as a result of violent effort 
or emotional disturbance. 

‘The clots are usually irregularly oval in outline, and are often 
surrounded Ey biypecpiasie neuroglia, in the midst of which are 
found compound granular cells, and more or less degenerated 
nts the Ie ter stages the f f fib 

in the later ¢ formation of fibrous tissue is apparent ; 
capillaries may also be found bending into the substance of the 
clot, which eventually is absorbed, leaving a scar that nearly 
always contains some pigment surrounded by coarse-meshed 
neuroglia-tissue. Rarely the pigment is absorbed and a eyst re- 
mains, Occasionally the eoestste focus is restricted to the 

y substance, the blood being found in cylindrical masses, 
Bhs arrangement is due to the fact that in normal circumstances 
the gray matter is softer than the white, and offers less resistance 
to the extravasation of the blood. In this case the infiltrated area 
soon becomes filled with granular cells, the nerve-fibers degener- 
ate, and crystals of hematoidin appear. 


Hematomyelia.—If the central canal is dilated and contains 
blood, the condition is known as hematomyelia. This may occur 
as the result of traumatism or as a result of some vascular de- 
generation. The latter form is occasionally associated with 
syringomyelia, and is found most frequently in the cervical por- 
tion of the cord. If the hemorrhage occurred some time before 


death, the only traces that persist will be discoloration of the 
ependyma, and perhaps the adjacent tissue. Hemorrhage may 
also occur during the death-agony, in which case the central 
canal may either be filled with normal blood-cells, or, if it ix 
at all dilated, there will bea thin layer of blood-cells upon the 
surface. The most common situation is at the point where the 
central canal opens into the fourth ventricle. 


INFLAMMATIONS. 

Myelitis, in the strict sense, is a term signifying an inflam- 
mation of the substance of the spinal cord, According to this 
view, it should be limited exclusively to forms of spinal disease 
secondary to hematogenous infection, extension trom the pia, or 

ibly extension from the central canal, although the latter can 

« dismissed as an unknown variety. The name has been used, 
however, to signify any form of softening that may occur, whether 
it be produced by injury or disease of the spinal column, by 





nog} 

According to the distribution of the lesions, myelitis is spoken 
of as circumscribed, transverse, or disseminated. Older writers 
were accustomed to distinguish between those forms which were 
found only in the white matter, those found only in the gray mat- 
ter, and the diffuse forms. The first were known as leukomyeli- 
tis, the second as poliomyelitis, and the third as diffuse myelitis. 
Several varieties may be distinguished by the pathologic character 


of the lesions. 

Hematogenous Purulent Myelitis—As a rule, the membranes 
of the brain are also infected, and show the characteristic ap- 
pease of acute leptomeningitis, with subarachnoid accumu- 

tions of pus and injection of the vessels. Cross-section of 


the cord shows here and there small reddish or yellowish 
areas distributed irregularly throughout the cord; im longi- 
tudinal sections these usually appear as streaks following 

paras tates Winarc ec es ae often seems to be softer 
and may er than normal. mi con- 
sist of accumulations of pus in the pia aaterand ctl indentior of the 


vessels, the presence of a perivascular round-cell infiltration, 
slight degeneration of the nervous tissue in the neighborhood of 
the lesions, and alteration of the neuroglia, which may show some 
looseness of its fibers. Unless the woe is advanced, with the 
formation of abscesses of considerable size, or extensive vascular 


cells Ii 
sho’ 
sses. icro-Organ! 
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1 peripheral accumulations of pus. 
ly heen ved, particularly by Coun- 





DISEASES OF THE SPINAL, CORD AND ITS MEMBRANES. 789 


Transverse myolitis, without local foci, secondary to injury or 
infectious Signet is, the sean oes bag 
myelitis—y nts three e of pa 
low manag iad of pa gaenaet In the fet the mem- 
branes of the cord are usually somewhat opaque, The substance 
of the cord itself may be either swollen or shrunken, and is softer 
than normal in consistency, Upon section of the cord the surface 
is seen to be pink, and there may be minute hemorr! ; the tis- 
sue swells so that the surface of the cross-section is slig itly convex. 
Microscopically the most characteristic feature is the congestion 
of the blood-vessels ; this is more marked in the veins than in the 
arteries. There is usually a considerable amount of perivascular 
cellular exudate, the majority of these cells being polynuclear leu- 
kocytes. The myelin-sheaths show here and there degeneration ; 
the axis-cylinders are swollen, granular, and somewhat shrunken, 
The neuroglia-cells are sometimes swollen ; sometimes irregular in 
outline aad increased in number. The neuroglia-fibers in the 
neighborhood of the vessels form a loose, irregular network. The 

lion-cells show pronounced alterations, usually similar to 
ies already described as occurring in intoxication, such as 
irregularity in staining, peripheral situation of the nucleus, and 
Mickel ds fragmentation of the Bite ie processes. If the 

rocess lasted any considerable time, the most characteristic 
feature of myelitis, namely, the accumulations of granular cells, 
begins to take place. It is not certain what these cells are, but 
in all probability they represent the wandering connective-tissue 
corpuscles that lags absorbed the lar fatty detritus of the 
myelin-fibers. Occasionally hyaloid bodies are present, even in 
considerable numbers. These are more irregular in outline than 
those secn in more chronic conditions, and, according to Gee ee 
and Goldscheider, are probably due to coagulation of an inflam- 
matory exudate. In the next stage a pressure-anemia ns to 
be apparent. A cross-section through the freshly removed cord 
shows that it is still somewhat swollen ; the color is yellow. The 
distinction between the gray and the white matter is preserved, 
but the gray matter is distinetly shrunken, Microscopically the 
blood-vessels are shrunken; the perivascular cellular exudate is 
still present, but many of the cells contain fat-droplets. 
Throughout the whole cord are found compound granular cells, 
giving to it a peculiar and characteristic appearance. The nerve- 
fibers are swollen, granular, or shrunken. The myelin-sheaths 
are filled with droplets of fat, or have partially disappeared. 
The neuroglia may be still looser in its texture. The neuroglia- 
cells are more apt to show degenerative changes, In this sta 
the alterations in the ganglion-cells are extreme. They mat 
swollen and irregular ; often they form irregular, panileeiaica 
masses ; some, however, are shrunken, stain dark, and exhibit no 





Hust 4 ate 


a 
ify 


I 
iy 


zg i ling 





DISEASES OF THE SPINAL CORD AND ITS MEMBRANES, 791 


ously affected. It may be, at different levels, obliterated, dilated, 
doubled, or even tripled. This appearance of doubling or trip- 


ling, however, is due to the extrusion of diverticula, which pass 
upward or downward more or less parallel to the axis of the eord. 
e epithelium lining the central canal maintains its vitality to a 
remarkable degree, and, even when all other nervous structures 
have disappeared, stains distinctly and is of normal shape. See- 
ondary degenerations, of course, occur as soon as the axis-cylin- 
ders "beg! 
com 


in to swell, and are identical with those found in other 
te transverse lesions. 

cute Anterior Poliomyelitis.—In this disease, clinically 
designated infantile palsy, the ganglion-cells of the anterior cornua 
of the spinal cord, their neuraxons pussing out through the anterior 
roots, and the muscles over which they have trophic influence, are 
the principal parts involved. The di: is undoubtedly due to 
hematogenous intoxication or infection. It develops after As 
ure to cold, subsequent to some other infectious disease, ag 
scarlet fever or measles, and occasionally has appeared as an epi- 
demic. Children are almost exclusively affected, usually about 
the period of the second dentition. The nature of the poison that 
causes it is unknown. 

Microscopically the cord presents no characteristic external 
alterations. If section is made through the diseased portion, it 
can be seen that the tissues of the cord are somewhat redder than 
normal, particularly the anterior cornua of the gray matter, and 
minute hemorrhages may also be observed in this region. 
tissue is somewhat softer than normal, and the blood-vessels are 
considerably distended. Tn old cases—that is, those with changes 
consecutive to the cessation of the acute process—the cord may be 
smaller and somewhat denser, Upon section it is Sarit observed 
that one or both of the anterior cornua are considerably reduced 
in size. The anterior roots from the diseased area may be con- 
siderably shrunken, and fibrous. Microscopically, in the earl 
stages the most striking appearance is that poae by the blood- 
vessels, These are greatly distended and surrounded by a wall 
of round cells. The vessels in the gray matter of the anterior 
cornua, in the anterior commissure, and in the anterior septum 
appear to be chiefly involved. The posterior half of the cord 

resents few, if any, alterations. The neurogliar tissue seems to 
be somewhat looser, and throughout all the affected tissue there is 
more or less cellular infiltration, the majority of the cells being 
mononuclear, The ganglion-cells are much altered, 
may be swollen and colorless, the chromatin-granules may be 
arranged in irregular masses, the processes are irregular, the 
nucleus may stain diffusely, and the nucleolus show vacuolar de- 
generation. In the more advanced stages both nucleus and pro- 
toplasmic processes have disappeared, leaving nothing but the 
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thickened axis-cylinder springing from the cell. The vas~ 
cular spaces may be eT, Clsterited and often Pa ap round 
cella. Even in cases examined a few days'after the onset, it is 
evident that some of the ganglion-cells have degenerated com- 
pletely and have disappeared, as their number is markedly di- 
minished. he fibers of the anterior roots show the ordinary 
forms of degeneration, the presence of globules of fat in the 
sheaths, and swelling or fragmentation of the axis-cylinders. The 
affected muscles very early exhibit fatty degeneration and atrophy 
of the fibers. In cases examined several months after onset 
considerable atrophy has usually taken place in the anterior horns, 
‘The perivascular round-cell infiltration is still very distinct, and 
usual oe) et granular cells are found in considerable num- 
bers in the lesions. The ganglion-cells are fewer, and those that 
remain may be either normal or partially degenerated. Many 
fibers have disappeared from the anterior roots, and the trophic 
changes in the muscles are still more pronounced. Tn those cases 
examined very late—that is, some years after the development of 
the process—the anterior horns appear to be markedly diminished 
in size, although this alteration is exceedingly unequal, often one 
horn being involved whilst the other is perfectly normal or ex- 
hibits only slight alterations. Occasionally the anterior horns 
appear ifs but of almost normal size, apparently the result of 


a colloid degeneration of the neuroglia-tissues. The blood-vessels. 
are dilated and their walls thickened, and they may contain some 
cellular infiltration, In those parts where t! oe is most 
severe all the ganglion-cells have disappeared. Tn others a few 
may remain, and these are usually normal. The neuroglia has 
undergone Epa aes and consists of a coarse meshwork con- 


taining many nuclei. The medullated fibers of the anterior roots 

are partially or completely destroyed. Degeneration of the me- 

dullated fibers of the pyramidal tract may sometimes be traced 

for a few segments above the affected region; as a rule, it is 

slight, and involves only a few of the fibers. The lesions usually 

attack several segments of the cord, and are most frequent in the 

lumbar region, although any part may be affected, even the cells 
of the medu It has been disputed whether the pri 

changes occ the blood-vessels or in the ganglion-cells, but it 

S onclusively established that the disease is of 

Tn favor of this view are the pronounced 

he fact that the ganglion-cells in the neigh- 

js are usually more Uecenseateel than those 

d that definite groups of ganglion-cells are 

those supplied by an individual vascular 
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PRIMARY DEGENERATIONS OF THE CORD. 


Primary degeneration of the spinal cord is characterized by 
the more or less complete eens of certain systems of fibers, 
affecting their whole length, without solution of continuity in any 
part of their course, or distinct degenerative ohana the gan- 
glion-cells from which they arise. In other words, the distinguish~ 
ing characteristic of this condition is the absence of any lesion 
that would serve to explain its occurrence. Certain groups of 
fibers a) to be more frequently affected than others ; these are 

rticularly the columns conce in the conduction of impulses 
rom or to the brain, They may be classified as follows: 1, The 
sensory neurons of the cord, which are composed of the unipolar 
cells of the spinal ganglia, and their neuraxons. They from 
the pea roots into the spinal cord, and enter first the column 
of Burdach, subsequently bending into the column of Goll, 
and ending in the nuclei of Goll and Burdach in the medulla. 2, 
‘The central motor neurons, commencing in the pyramidal layer of 
the motor cortex, passing down through the internal capsule, the 
pyramids, and the pyramidal columns of the cord. 3, The periph- 
eral motor neurons, commencing in the ganglion-cells of the 
anterior cornua, passing out from the anterior groups, and termi- 
nating in the muscles, 


The most important primary degeneration is tabes dorsalis, or 
posterior sclerosis; it involves almost exclusively the sensory 
neuron. Involvement of the peripheral motor neuron gives rise 
to the disease known as progressive spinal ross ibrede pie de- 
generation of both motor neurons, to amyotrophic ‘owis. 


Posterior Sclerosis, 


Degeneration of the posterior columns, when occurring inde- 
pendently of distinct lesions of the posterior roots or section of 
the spinal cord—that is, as a definite form of disease—is known 
as ti dorsalis, and corresponds clinically to locomotor ataxia, 
‘There has been considerable discussion of late years as to whether 
this is due to systemic disease attacking primarily certain columns 
or tracts of fibers in the spinal cord, or to a condition secondary 
to disease of the posterior roots. The great majority of patholo~ 

ists have now come to accept the latter view, and the evidence 
in its favor is so strong that it will be here adopted. The fibers 
of the posterior roots appear to originate in the spinal ganglia. 
Upon entering the cord they divide into the ascending and de- 
scending branches, both of which give off collaterals. They may 
be divided into two groups, the lateral and the median bundles. The 
lateral fibers are somewhat finer, and evidently belong embryo~ 
logically to a different group, because they acquire their myelin- 
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sheaths later and pass directly into the zone of Lissauer, thence 
into the substantia gelatinosa of Rolando, and some of them ter- 
minate in arborization about the cells of the columns of Clarke. 
‘The median bundles, which consist of coarser fibers, pass inward, 
then upward to the inner side of the posterior roots, then bend in 
and form the columns of Burdach, and, finally, those from the 
lower regions of the cord enter the columns of Gall and terminate 
in the nucleus and the medulla. Experimental eration 
caused by section of the posterior roots in animals, or destruction 
of the posterior roots us a result of pathologie processes in human 
beings, causes peceating eae of the posterior columns 
that corresponds very closely in many respects to the lesions of 
tabes dorsalis (Fig. 358). 

‘The macroscopic lesions of this disease are as follows; The 


Fro. 258.—Selerosis of the cord; from a speciinen stained by Welgert’s method, 


dura shows no changes ; the pia mater in the segment between the 
posterior roots is somewhat thickened aad ope, a change 
which cannot usually be observed in the la and anterior re 
i rior roots may be enlarged. In the advanced 
cem to be sna ts thinner and more beni 
through the cord the gray matter, especial! 
nd anterior horns, appears to be normal. The 
gions of the white matter are similarly in- 
need cases the white matter between the 
arker than normal and seems to be shrunken, 
what softer than that of the normal cord, 
becomes depressed after section shows that 
oretraction. In early cases these changes 
cords removed from patients suffering 
in which the earliest stages are usually ob- 
no macroscopic changes found, In these 
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early stages sections stained by some myelin-method exhibit the 
following changes : In the lumbar region the columns of Goll are 
degenerated, excepting the anterior portion; usually there is a 
small oval region Wying in the middle of the posterior septum ; in 
the dorsal region there are usually two areas of degeneration in 
the column of Burdach ; in the cervical region a portion of Goll’s 
column is involved, and there are usually two areas on either side 
in the column of Burdach near the posterior horns, In nearly all 
cases there is usually more or less degeneration of the posterior 
roots. In the more advanced cases the portion of the posterior 
columns immediately behind the posterior commissure contains 
normal fibers, but all the rest of the posterior column and Lis- 
sauer’s zone are degenerated. In the cervical portion the degen- 
eration of the column of Goll is most pronounced, and there is 
only a smal! number of normal fibers anteriorly and on either 
side lying close to the posterior roots. The degeneration extends 
upward through the medulla as far as the nuclei of Goll and Bur- 
dach. It occasionally happens that one portion of the cord seems 
to be more severely affected than the others; as a general rule, 








Foe. 8%.—fclerotic and contracted posterior columns {n posterior eelerosie (Karg and 
Sehunerl), 


this is the lumbar region or the dorsal and lumbar regions, whilst 
the cervical portion shows fewer changes. Occasionally, however, 
the cervical portion of the cord will be particularly involved an 

the other regions more or less intact. In these eases the columns 
of Goll show only slight degeneration, whilst in the cervical por- 
tion the column of Burdach is markedly degenerated. As the 
fibers turn toward the center, healthy fibers from the posterior 
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yelin-sheaths 
is-ey! being proliferated neu- 
roglia, which is iy ite appearance of thicker and 
somewhat wavy fibers. In the stages this hy lastic neu- 
lia may undergo considerable contraction Pe Pro- 
aioe St oF the ee Lanes in ea 
stages, but in the r stages this has largely disappeared. 
eration of the fibers is in all respects similar to that of the 
i secondary degeneration, Accumulation of the pas 
amyloid bodies is usually observed. The gray matter of the cord 
is little affected, the cells in particular rarely avn ee 
traces of degeneration, although it is not unlikel: more 
careful investigation with the Nissl method will exhibit various 
changes in their finer structure. The fibers that normally pass 
through the gray matter often disap completely, This is 
true especially of the fine fibers of uer’s zone and those 
that form the plexus around the cells of the column of Clarke. 
The reflex collaterals also frequently disappear, and this is sup- 
posed to explain the loss of the reflexes, which is a common 
symptom of the disease. The vessels usually exhibit some thick- 
ening of the adventitia, and occasionally an accumulation of 
nular cells either in the adventitia or beneath the ependyma. 
‘yaline degeneration is found occasionally. The pia mater, cor- 
responding to its macroscopic appearance, shows some thickening 
of the fibers, although it is absent in the earlier cases. 
The most interesting subject connected with this disease is the 
condition of the peripheral nerves, the spinal ganglia, and the 
sterior roots. Degeneration of the peripheral cutaneous nerves 
is frequently ob: ; but it is impossible to say, for lack of 
sufficient investigation, whether it occurs in every case. The 
changes consist of thickening of the perineurium and the connee- 
tive-tissue trabecule, more or less degeneration of the myelin- 
sheaths, and ionally swelling of the axis-cylinders, 
The results of the examination of the spinal ganglia have been 
and some authors find them intact, while 
raction and irregularity in the outlines of the 
ver, have the changes been sufficiently 
the extensive degeneration in the poste- 
roots are invariably de ‘ 
etely destroyed, others show disap- 
ths and alteration of the axis-eylin- 
have discovered a round-cell infiltration 
¢ the roots that causes a pressure- 
Obersteiner believe that the changes — 
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are most marked after the entrance of the fibers into the cord, and 
explain this by supposing that there has been a slight constriction 
at the point where they pierce the pia mater. In this region 
there is certainly often considerable disap) of the myelin- 
sheaths, but it cannot be said positively sister the intramedul- 
lary portion of the posterior roots is more degenerated than the 
extramedullary. 


Friedreich's Ataxia. 


In Friedreich’s ataxia the most constant cage Lyporlanis 
of the spinal cord. This hypoplasia may be regular, eo that the 
whole cord is three-fourths or cyen Jess of its normal diameter, 
or it may seem ii lar in the latter instance, being, perhaps, 
more pronounced in the cervical and upper dorsal regions. Hypo- 
plasia of the cerebellum is a frequent associated lesion. The two 
conditions are, however, rarely equal, and, according as one or 
the other preponderates, Marie has described spinal and cerebellar 
forms of hereditary ataxia. The next most common lesion is 
degeneration in the posterior columns. This is particularly 
marked in the column of Goll, but, in severe cases, may also in- 
volve the column of Burdach. No eration at all may be 
found ; such a case has been reported Nonne ; but in 
instances the larger fibers are usually absent. ration in 
Clarke's columns is not uncommon. The cells exhibit various 
forms of chronic degeneration, and the fibers either disappear 
completely, or at least lose their myelin-sheaths. As a result of 
this latter condition there is also degeneration of the ascending 
cerebellar column. In regard to the degenerative areas found in 
the Meyer iar faire is ute difference of pieconr ae 
majority of authors believe that they represent ition 
the pyramidal columns, although it is certain that none of the 
clinical symptoms associated with this lesion are present. The 
degeneration is usually most pronounced in the lower part of the 
cord, diminishes in intensity upward, and disappears near the nor- 
mal decussation of the pyramidal columns. According to Macy 
the degenerated areas usually lie to the outer side of the n 
situation of the pyramidal columns, In all these perated 
areas there is considerable proliferation of the ean in-tissue, 
the fibers being especially increased, indicating the likelihood that 
the change is secondary, Other secondary changes are the thick- 
ening and partial adhesion of the pia mater, particularly that 
part in contact with the posterior columns of the spinal cord, and 
also the thickening of the walls of the blood-vessels, such as is 
usually found in sclerotic nervous tissue. Degeneration is also 
found in the posterior roots, which are smaller than normal. 
to the condition of the peripheral nerves there is some 
ifference of opinion, but it seems certain that, in some cases at 
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least, there is a degeneration of the fibers. The disease 
park thereof the ata of «combined ler Some 
authors BLES Gee Bee ‘ia of the third 
primary vesicle and of the neural canal—that is to say, the 
medulla, cerebellum, and cord, The disease, however, ney to 
be slowly progressive, and it is not evident in infancy. is may 
be explained by assuming that the hypoplastic central nervous 
system is sufficient for the needs of ite child, and that, as the 
organism develops, it becomes relatively insufficient, This, how- 
ever, would not enable us to understand why such extensive 
degenerations are sometimes present. 


Amyotrophic Lateral Sclerosis. 

Amyotrophic lateral sclerosis is a disease which, theoretically, 
should present the following ic : Degeneration in 
the pyramidal columns, atrophy of the lion-cells of the 
pepe epee as of oe nerve- ee in bed 
roots and of the motor fibers in the je nerves, 2 
erative atrophy of the muscles. The. lesions that are actually 
found, however, are very various. Common to almost all cases Is 
the atrophy of the motor cells of the spinal cord and degenera- 
tion of their nenraxons, and the presence of compound grann- 
lar cells, but there is no other sign of inflammatory reaction, The 
degeneration of the ganglion-cells is usually extensive, and the 
muscles exhibit the changes characteristic of progressive eel 
muscular atrophy—-that is, swelling of the fibers, increase of the 
number of the nuclei, indistinctness of the striation, and increase 
in the amount of connective tissue, with, in the later stages, 
extreme atrophy of the fibers. The degree to which the pyram- 
idal columns are affected is not constant; at times the 
ion is pronounced and extends as far as the internal capsule. 

inct alterations have been reported in the motor cortex 
of the brain—that is to say, degeneration of the s 
and the presence, in more or less considerable number, of com- 
pound granula: In other cases the degeneration may cease 
int, and in at least one case was not found at all. Tt 
ed that in such cases there is only a slight alter- 

utrition of the ganglion-cells, and that the 


ms. 
er has been described in a 
aracteristic symptomatology has 
ally the parts affected are the 
Clarke, and, in part, the lat 
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idal tracts. The lesions do not differ in appearance from those 
of the other forms of primary degencration. The areas are gray, 
somewhat shrunken, and contain an excess of neuroglia, granular 
cells, and amyloid bodies. The nature of the process is still un 
decided, The frequency with which a certain definite combination 
occurs has led some neuropathologists to believe that it is a mor- 
bid entity, Others, however, contend that the parts of the cord 
affected are those least able, on account of their poor blood-supply, 
to resist noxious influences, and that, therefore, the disease is only 
the reaction of the weaker parts of the spinal cord to a general 
morbific agent. 

ecu Sure ncaa ode oF the periaheral 
mi atrophy, is strictly a tion 0! i 
motor neuron, It is characterized by ual aEontiG te the 
ganglion-cells of the anterior cornua and by diminution of the 
size of the cornua themselyes. No lesions that distinctly indi- 
cate the existence of an inflammatory process are present. The 
cells gradually grow smaller, become pigmented, and may ulti- 
mately disappear. There is degeneration of the fibers in the 
anterior roots and ne atrophy of the museles. The 
clinical course is slowly but irregularly La The con- 
dition in many respects resembles amyotrophic lateral sclerosis, 
and eases have been recorded in which other degenerations were 
found, particularly in Clarke’s column and in the posterior eol- 
umns. The lesions apparently commence in the cervical region, 


and may later extend to other iad of the cord, and even to the 


motor nuclei of the medulla. There is a form of chronic polio- 
apts in which distinct lesions of the vessels are present, and 
wi at is apparently only a slow form of the ordinary acute polio- 
myelitis. 

tions in the white matter of the spinal cord 
have been described in various forms of chronic anemia, especial: 
pernicious anemia. Two varicties can be distinguished, in 
which the areas of sclerosis are disseminated irregularly through 
the cord, and those in which the degeneration is ayaa in na- 
ture and follows more or leas closely the area of distribution of 
the fibers of the posterior root. In the latter case the posterior 
columns are affected most severely, and the lesions are most 
pronounced in the cervical region. Degeneration, however, may 
also be found in the lateral columns, either involving only a 
small patch of fibers, or so extensive as to give rise to the 
appearance of combined sclerosis. The degeneration appears to 
occur primarily in the nerve-fibers, with secondary prolifera- 
tion of the neuroglia, Vascular changes, particularly minute 
hemorrhages and thickening of the saa rel Ts are also found, 
and when present the nerve-fibers in the immediate vicinity of 
the vessels are often degenerated. Lissauer’s zone, the posterior 





pers new 
isease of a 
Sip et too of dageesation a los ies, eee 

e first trace of eration, this, in wil 
the condition found ta some of caeaes = 

Similar changes have also been found in other conditions, es- 
pecially the chronic cachexias, such as tul iis, diabetes, 
carcinoma. Tuezek has described occurring in the spinal 
cord in ergotism and pellagra. In the former the areas of degen- 
eration were chiefly i the posterior columns, limited, excepting 
in the cervical regions, to Burdach’s column, and there were lesi: 
in the ior roots. In the latter disease he found degeneration 
in Goll’s column, particularly in Burdach’s column, and usually 
in the lateral columns also, “There was also 
of the cells of the anterior cornua, and smal ve foci in 
the anterior columns, Marie believes that these lesions are due 
to degeneration of the endogenous fibers of the spinal cord. 
Changes limited to the posterior column have also been noted after 
diphtheria and leprosy. In old age small, irregular areas of 
degeneration, particularly in the posterior median column, and 
sometimes at the periphery of the spinal cord, may be observed. _ 


SECONDARY DEGENERATIONS OF THE CORD. 


inetly affected—that is to say, 
same side and the lateral pyramidal tract 
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have shown that certain fibers that do not decussate, pass down 
the spinal cord in the lateral columns. In cases of long-standing 
secondary degeneration of the pyramidal columns a ce 
of simple atrophy of the ganglion-cells of the anterior eornua has 








Fro. 360.—Sclerosis of the white substance of the cont, 


been observed. Descending degeneration has also been observed 
in the posterior columns. In the upper portion of the cord it 
assumes the form of two small areas that project from a point 
slightly posterior to the gray commissure and extend backward 
and outwa This been called the comma-degeneration of 
Schultze. In the lower part of the cord these descending fibers 
appear to appr ich the posterior commissure, and form the oval 
field of Flechsig, Descending degeneration for a short distance 
below a total transverse lesion may be found in all the columns. 
Ascending degeneration occurs chiefly in the posterior colamns, 
and will be described in connection with tabes dorsalis. In case 
of isolated injury to one the posterior roots, there may be 
traced upward a slender band of degeneration that gradually 
approaches the posterior septum. Ascending degeneration also 
occurs in the direct cerebellar tract, and may often be found to be 
associated with disease of the ganglion-cells in Clarke’s columns. 
Tt extends as far as the restiform bodies in the medulla, Ascend- 
ing degeneration also occurs in the anterolateral tract of Gowers. 
iy 
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After total transverse lesion secondary alterations may usually be 
detected in the remote portions of the cord in the course of 
five toseven days. ‘These alterations consist of a swelling of the 
axis-cylinders and, within a very short time, fatty degeneration 
of the myelin-sheaths. Granular cells appear early in the tissue. 
In the course of a month the degenerative changes are quite ye 
nounced, and may readily be detected iy Weigert’s method. 
myelin-sheaths have disap; wholly or in part; the axis- 
cylinders have also vanished, although some varicose fibers may be 
found here and there in the lesion, Compound granular cells 
largely fill the field, but there is also a distinct beperiaeia of the 
Es peter giving the area, microscopically, a somewhat 
rayish appearance, Still later, contraction begins to occur, and 
the appearances seen in the primary degenerations are found. 


TUMORS. 


Glioma.—Of the primary tumors of the spinal cord, the most 
frequent and important is glioma, ‘This is usually infiltrating in 
type and elongated, ex ¢ for a distance of several segments 
aor the cord, and sometimes involving the nerve-roots, causing 


them to swell and become harder. It may give rise to curious 
distortions in shape, and an apparent Lypartoney this latter is 


probably the result of the compression in a longitadinal direction 
of some portion of the cord, so that in a given section more gan- 
glion-cells are found than would normally be present. 
Sarcoma alone, or containing gliomatous or mucoid tissne, or 
of the ie known as angiosarcoma, may also appear. 
Carcinoma and sarcoma may also appear as metastatic 
rowths. 
= Cysts are exceedingly rare, but both the echinococeus and the 
Cysticereus cellulose have been reported, 


CHAPTER XIV. 


OF THE PERIPHERAL NERVOUS SYSTEM. 
‘A OF THE CRANIAL AND SPINAL NERVES. 
‘the cranial nerves may be diseased as a 

f pathologie processes, usually tul i 
ng bony structures. Tt is Romer that es 


flammatory changes. Spiller and Keen 
f the examination of a number of 


nm account of persistent trifacial neuralgia, 
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which they found degeneration—in some cases total—of the 
myelin-sheaths and the nerve-fibers in the fanglia. In one case 
the degenerated nerve-tissne was replaced by connective tissue, 
giving rise to marked sclerosis. Occasionally the cells in the 
ganglia had undergone atrophy, and in all instances the vessels 
were distinctly sclerotic, the lumen being sometimes completely 
obliterated. The authors believe that these changes are not prix 
mary, but secondary to lesions in the peripheral sensory nerves. 
The spinal ganglia may also be diseased. Slight degenera- 
tive changes have been noted in locomotor ataxia and as a result 
of peripheral neuritis. In this case the walls of the ganglia show 
swelling and granulation of the chromatin-bodies, and are often 
somewhat shranken, More frequently the ganglia are involved 
as a result of disease of the surrounding bones ; particularly caries 
or sarcoma of the spine may produce pressure, resulting in 
atrophy, or, in the case of the former, areas of tubercular 
softening. The ganglia of the spinal nerves are sometimes found 
diseased in eases of herpes zoster, and are supposed to have an 
etiologic relation to that disease. Zinno has reported a case in 
which there appears to have been a chronic swelling of the ganglia, 
some of which were as |; as a pigeon’s egg, as a result of a 
hyperplasia of the ahs and the connective tissue. These 


swollen ganglia pressed upon the cord and produced secondary 
egervaratinen: nlarged paisa ganglia bare also been observed 
in acromegaly. 


THE NERVES. 
CIRCULATORY DISTURBANCES. 

Hyperemia of the nerve-trunks attends acute inflammations, 
‘The vessels of the perineurium may be intensely injected, 

Hemorrh may result from acute congestion or from 
traumatic injuries. They take the form of punctate ecchymoses 
in the perineurium or endonenrium, 

Edema of the nervye-trunks may occur in the nerves travers- 
ing areas of inflammation. 


ATROPHY AND DEGENERATION. 

Atrophy of the nerves occurs in consequence of pressure 
upon the nerve or as a result of disease (neuritis) of the nerves. 
Tt may also result from disease of the central nervous system, 
causing disturbance or destruction of the nuclei of origin of the 
peripheral nerves. Oceasionally atrophy arises without definite 
cause in old age. The changes in the nerve are similar to those 
following section of the nerve, and are described under the head~- 
ing Degeneration. 

Degeneration.—Injury of a nerve in its course produces 
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various manifestations in the nerve-fibers 

less to the nature of the destructive agencies. It is obvious that, 
if the nerve be divided by clean incision, the degenerative 
cha below the point of incision will be less extensive than if 
the destructive agent is severe, such as in cauterization, the crush- 
ing of the nerve-trank with extensive disintegration, or the re- 
moval of a section of some length. Still milder changes, how- 
ever, may be produced by a ligature that is not drawn tightly 
enough to destroy completely all the nerve-fibers. Degenerative 
changes are less pronounced if there is ipo coaptation of the 
injured aoe, or if the continuity of nerye is not entirely 


If a nerve is examined immediately after injury, there will be 
found only deformity of the nerve-fibers. This consists in 
dislocation of the myclin and perhaps fibrillation of the axis- 
cylinder, so that it seems to be crushed into and diffused 4 

out the white substance of the nerve-fiber. Within a few hours 
the cells in the myelin-sheath begin to exhibit signs of 

tion, the chromatin swells, stains more feebly, and may uadeas 
fragmentation. At the end of eighteen hours the axis-cylinder 
usually slightly swollen and its outline becomes irregular. These 
changes, however, are by no means uniform Lae fe the whole 


nerve; some parts perl a being almost normal, and others ex- 
M 


tensively degenerated. ieting states that the cones of Schmidt- 
Lantermann become evident, and are the first indication of nutri- 
tive disturbance. At the end of thirty-six hours the myelin-sub- 
stance has undergone fatty degeneration, with the formation of 
small globules. These changes are found on both sides of the 
lesion ; on the proximal side extending to the first node of Ran- 
vier, and on the peripheral side extending considerably beyond 
this. At first the changes in both fragments are approximately 
equal, but those in the pacphea end rapidly pi and soon 
dominate the field. The changes in the peri fr 
however, are more pronounced near the lesion and dimii to- 
ward the periph In the central end there are nearly always 
e h enerate as far as the spinal cord, but these are 


TION AFTER INJURY OF A NERVE. 


veration is proliferation of the 
clei exhibit kinetic figures, 
crease in their protoplasmic substance. 
of the connective tissue also under- 

fo a certain extent, act as 
its. The protoplasm of cells 
ngates and occupies the situation 
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myclin-substance and the old axis-cylinder. There appears to be 
some doubt whether these changes are more pronounced in the 
proximal or distal fragments; at any rate, the protoplasm of 
the cells of the ieatha on both sides of the lesion seem to 


phagocytic properties and to absorb some of the fat and 
Ferritus resulting from the We serraced: chan; ie 
plasmic mass usually closes the free ends of the n 
and assumes a somewhat conical form, not unlike a node o} 
Ranvier. This mass appears to be continuous with the ially 
degenerated end of the axis-cylinder, Toward the end of the 
first week the elongated protoplasmic masses in the end of the 
nerve-fibers become somewhat differentiated. In the interior 
may be scen a delicate fibrillated structure that appears to be con- 
tinuous with the axis-eylinder of the nerve ; outside of this is a 
delicate grayish membrane, but both of these structures lie within 
the old myelin-sheath, in as far as it is preserved. There is con- 
siderable dispute among pathologists as to whether the central 
fibrillated mass arises from the pre-existing axis-cylinder or from 
the protoplasm of the cells of the sheath. Stroebe maintains 
the Sener view, and believes that the axis-cylinder, as soon as a 
supporting and directing skeleton has been formed by the proto- 
plasm of the cells, begins to grow, extending aeoth the aoe 
t is certain, at any 
rate, that in the course of time the differentiation becomes so dis- 
tinct that it can be seen that the fibrillated central portion is a 
delicate axis-cylinder continuous with the old one, and that the 
gray mass is becoming the myelin-sheath of the fiber, As 
the new nerve-fibers increase in length they gradually pass 
through the injured area and come in contact with the proximal 
area of the peripheral fragment. In this a somewhat similar, but 
certainly less active, process has been taking place—that is to say, 
the cells of the sheath have undergone proliferation and have 
formed protsplesns masses at the ends of the fiber. Differentia- 
tion in this protoplasmic mass does not, however, appear to occur 
until the new axis-cylinder reaches it. Grad the nerve 
approximates more and more closely to the naeal apy nee, 
the axis-cylinder becoming more distinct and the myelin-sheath 
thicker till it can be said to be re-established. In the course 
of the absorption of the fatty and other detritus, cells acou- 
mulate in the connective tissue of the nerve and between the 
fibers that are filled with fat-droplets, which are probably ordi- 
nary compound granular cells. It is oatneatler however, 
whether they are derived from the endothelium of the lymph- 
spaces or from the leukocytes, or whether they represent the 
excess of the proliferated cells of the sheath. Somewhat later, 
concentric masses may be found that resemble very closely the 
amyloid or hyaloid bodies of the central nervous system. In the 


outward along the protoplasmic su aed 
io 
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study of these wiles as in the study of the details of all the 
finer structures of the nervous system, much depends upon the 
freshness of the tissue, the method of fixation, and the stain em- 
ployed. Stroebe used chiefly anilin-blue, which stains the axis- 
cylinder distinctly, Von Bingner employed saffranin, Neither 
method renders it absolutely certain whether the new axis-cylinder 
is formed by the elongation of the pre-existing axis-cylinder or 
from the protoplasm of the cells of the sheath. ‘Ne seems, «t priori, 
reasonable to conclude that if the axis-cylinder does not directly 
elongate and form the new axis-cylinder, at any rate it exercises 
some peculiar trophic influence upon the protoplasm of the cells 
in immediate contact with it, and is the cause of the peculiar 
differentiation into fibrillar substance. It is certain, moreover, 
that as this fibrillar mass grows downward it passes by the nuclei 
of the cells of the sheath, and does not appear to grow by the 
simple conversion of contiguous protoplasm. On the other hand, 
if the lesion has caused destruction of an extensive portion of the 
nerve, so that the new axis-cylinders do not come in contact with 
the peripheral fragment, they cease to grow, forming first an 
irregular mass of fibers with delicate myelin-sheaths, that are 
soon surrounded and compressed by fibrous connective tissue. 
Tt therefore scems plausible to believe that certain nutritive ele- 
ments are contained in the eo pee segment, which, if they do 
not form the axis-cylinder directly, are at least absolutely essen- 
tial to its growth and vitality. 


INFLAMMATIONS. 


may be either aeute or chronic. It has also been 

matous and interstitial ; the former compris~ 

s of the nerve-fibers without involvement of 

sue, and the latter comprising all those forms 

cteristic signs of an inflammatory proc- 

issue of the nerve. 

nation, or neuritis proper, may be caused 
inflammatory focus in the suri 

the result of some as yet unknown 

posed to be rheumatic in nature. Tt 

acute infectious diseases, or as an 

eri-beri. The inflammatory changes 


ind the endoneurium. The nerve is 
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the connective tissue, and the nerve-fibers are involved secondarily, 
the myelin-sheaths being the parts first affected. 

Chronic interstitial neuritis may follow the acute form or com- 
mence as an independent condition, The nerve is harder than 





7 f ction, ds 
‘P10, 61,—Neuritis: longitudinal bay eS ying letta tna! (black); Asou- 


normal, the connective tissue is increased, the walls of the blood- 
vessels are thickened and their lumina may be partially obliterated, 
More or less round-cell infiltration is found in the hyperplastic 





Fra, 962.—Chronio hypertrophle interstitial newritis (case of Dejerine); 190, 


connective tissue, and the nerve-fibers show extensive degenera- 
tion, many of them haying disappeared, and the few that remain 
resenting marked morbid changes. Often there is a distinct pro- 
liferation of the cella in the neurilemma, This form of neuritis 
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in particular is associated with muscular deger 
to give rise to the type known as the neural 
muscular atrophy. Associated changes are 
spinal cord, and consist of an ascending dege 
terior columns and more or less alteration o 
In a variety of this disease, described by Deje 
of chronic hypertrophic interstitial neuritis, the 
growth of the connective tissue, the nerve-tr 
firm cords, several times the normal thickne 
be felt bencath the skin. This disease is apy 
hereditary influence; two of the three case: 
occurring in the same family. Microscopical 
sist of an enormous proliferation of the co 
round-cell infiltration, partly about the scl 
and pronounced degeneration of the nerve-f 
undergo degenerative atrophy, and there are 
tions in the spinal cord. 

Suppurative neuritis is nearly always secor 
in the tissue surrounding the nerve. It is « 
presence of small foci of pus in the connective 
of the nerve-trunk. The nerve-fibers degene 

Parenchymatous neuritis is characterized by 
ation of the nerve-fibers, the alterations in t. 
being secondary. It is always due to som 
substance circulating in the fluids of the body. 
causes are lead, arsenic, alcohol, and diphtheri 
as a result of other poisons and infectious 
course of tabes dorsalis, The nerve-trunl 
firmer, and grayer. Inflammatory changes 4 
while the degeneration of the nerve-fibers is p 
have frequently been found in the cells in the 
the spinal cord. 

Polyneuritis does not differ from the isol: 
that a number of nerve-trunks in various 
usually the limbs, are affected at the same tir 
quently of the parenchymatous type. 





INFECTIOUS DISEASES. 


Tuberculosis of the nerve-trunks is due 
It most commonly affects the roots of the n 
the course of tubercular spinal or cerebral pa 
connective tissue is first affected, and may c 
foci, in which epithelioid and giant-cells are 
fibers degenerate secondarily. 

Syphilis also occurs, chiefly in the ner 
overgrowth of the connective tissue, particul 
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rium, with pressure upon and degeneration of the nerve-fibers. 
Gummata are sometimes observed upon the cranial nerves. 


Leprosy is characterized by the presence, in the connective 
tissue of the nerve-fibers, of large epithelioid cells containing 
vacuoles more or less filled with lepra-bacilli. The bacilli cause 
a certain amount of hyperplasia of the connective tissue, which 
presses upon and eventually destroys the nerve-fibers. The dis- 
ease affects the smal] cutaneous nerves almost exclusively, and 
causes anesthesia and trophic changes in the skin. 


TUMORS. 


Neuroma.—The tumors embraced by this term have been 
sufficiently described under the heading Neuroma, in Part I. 

Sarcoma is a rare tumor of nerve-trunks. It takes its origin 
from the connective tissues of the nerve. 

Muscle-fibers are sometimes found in intramuscular nerve- 
trunks. They usually exhibit proliferation of the nuclei, but the 
striations remain distinct. Their position has been ascribed to 
errors of development, but it is not certain that they are without 
function. 
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cultures, 192 of dura mater, 715 
Anal fissure, 505 plexiform, 144 
‘Anastomotic aneurysm, 391 Angiosclerosis, 334 
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collateral, 47 stercoralis, 290 
direct, 47 
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Antistreptococcic serum, 205 
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Tuberculosis of, 778 
55 


A 
Arnold on di is, 
Sentient 


Ameniurstted, hydrogen, poisoning by, 
Arterial disorders, effect of, on elreula- 
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Biliary cirrhosis of liver, 633 

ducts, S41 
dilatation of, 543 
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stenosis of, S42 
pitirubinsintarets in urinary tubules, 89 

in urine, 613 


fibroma of, 
{Mdaromatton of 
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Bladder, myoma of, 605 
myxoma of, 
py iloma of, 604 
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Fupture of, 600 
« pit ‘alewrs of, 602 
tuberculosis of, 
tumors of 604 

a as mu cause of cancer, 
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bsece anatomy of, 208 
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cirealation, 45 
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-corpuscles, red, 208 
alterations of arene of, 305 
ameboid movements of, 354 
formation of, 303 
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Pizmentation of 38 


size of, 303 
‘vacnolation of, 305 
wine, Zi. ec also Leukocytes 


-current, alterations in, a causo of 
thrombosis, 

decrease of quantity of, effect of, on 
circulation, 45 


ws of, examination of, 


foreign bodies in, 324 

-formation, 308 

fresh, examination of, 324 

increase of quantity ‘of, effect of, on 
circulation, 4 

in leukemia, 321 


‘prema hace a canse of edema, 


increase of, hemorrhage from, 450 
serum asa cultare-medinm, 190 


ftaining of, 225 
eosels, diseases of, hemorrhage from, | 


Bone, anatomy of, 682 
angioma of, 798 


a 
development of, 8 
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fibroma of, 698 








Bose, sank ete oe Ear 
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dilatation of, 412 

foreign bodies in, 414 
shages of, 409 


taxis, A12 
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Bronchiolitis, 433 

exndativa, 412, 
Bronchitis, 409 
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chronic catarrhal, 410 

fetid, 410 
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1 
Bronchogenic pneumonia, complications 


f 450 
ruler 
jee losis of 
Bronchoy 


a“ 


yal, 430 





i 


a 


BRQAARRRRRE 
2 
z 


E 


Cantharidin, poitoning by, 24 
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‘Cocum, inflammation of, 506 
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division, ay 185 
smombrane tris, 
-multiplication, 110 

cates a pad of, 
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of thyrold gland, 502 
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of urethra, 618 
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selrrhous, 172 


jomacor ret ng 175 disease of, 
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Carles of bone, 692 Cervix uteri, Spey ha fee af of, 
of teeth, 474 627 


Carnification of Inng-tissue, 424 


Cascation, phagedanie, hiertion of, 587 
of testicle, 664 sarcoma of, 634 


6H 
Charcot-Neumaun crystals of the blood, 


Catareh, acnte nasal 402 Chauvean's theory of toxin immanity, 
mucopnrulent, 105 200 
Catarrhal appendicitis, 507 Cheese pneumonia, 435 
brouchopneumonia, £30, See Broncho- Chemical conditions, 
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Chemotaris: negative, 100 


esophagitis, 492 Chilblain, 21 
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tonsillitis, 477 
See Se 
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eye 13 ing ferments 188 
lu bee 
lasts, 112 ‘definition ef, 
Chondrocarcinoma of testicle, 670 tiol 
Chondroma, 127 


‘Coccidium eviforme, 269 

aces, 182 
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amyloid degeneration of, 763 
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endotheliomata of, 763 
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hemorrhage into, 702 
{nflammation of, 762 
pigmentation of, 763 
tuberenlosi« of, 762 
‘tumors of, 763 ter, 56D 
Chromogenesia, 195 jon, inflammation of, 508 
Chromophiie bodes of nerve-cell, 783 | Colpitin, 053 
Chromophorie bactaria, 195 
Chronic inflammation, 105 

relapsing fever, 137 Comminted fracture, 6 
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Cry ptogenic acid-intoxication, 34 
Ceyptorehiamns, 663 
Crystalline casts, 552 
Cultivation of bacteria, 190 
Cultare-medin, 190 

lation of, 191 
Cultures, annérobic, 192 
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Cursehmann's spirals, 412 
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definition of, 68 
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of sana al bodies, 50 
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of uterus, 631 

of velus, 306 

pathologic anatomy of, 69 
thysiology of, 70 
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of arteries, 382 
‘of brain, 743 
of heart, 360 
of muscles, 711 
pathologic anatomy of, 74 
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Disease, etiology of, 18 
Disorders of nutrition and metabolism, 


Dinsecting-anearyem, 390, 
Disemiuated sclorosis of | alo, 739 
Distoma junoctum, 206 


inematobium, 264, 540 
in kidney, 505 
hepatica, 294,540 
heterophyes, 296 
lanceolatum, 2, 540 
ophthalmobium, 206 
ulmonnle, 26 
Sinonse, 
Disturbances of ciroulation of blood, 43 
Diverticula of intestines, 495 
Diverticulum, "5. 405 
Dochmius duodenalis, 260 
Dracunculus medinenais, 291 
Dropsieal infiltration, 80. See Zniltration, 
of liver, ae 


D from nephritis, 
‘of gall-bladder, O43 


Dastanton inflammation of, 606 
Dura mater, 713 
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of, 715, 


spinal, 76 
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fibroma of, 78 
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valve, 660 
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Endarteritis, 383 
hroniea Goformans, 386 
obliterans, 287 
of cerebral blood-vessels, 785 
Endemic disease, definition of, 30 
dear, 


monte, 
etiology of, 352 
lesions in other organs in, 356 
pathologic anatomy of, 353 
results of, 255 
changes in other organs in, 358 
chronic, 356 
cities 2 of, 356 
pathologi 
Aiphtheritic, 
malignant, & 
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ental acid-intoxication, 34 
_ glycosuria, 33 
Exposure to Peest high temperature, 


Exstrophy of ‘ier, coo 
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Extra-uterine acess, 180 


congenital abnormalities, 644 

Eins of, 650 

dilatation of, 645 

dlaplacement of 64 
fibromata of, G4! Fetid brouchitis, 410 
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sarcoma of, 
stonosis of, 645 

syneytions malignam of, 650 
syphilis of, 649. 

tuberculosis of, G48 
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sas odin, 122 


nature of, 123 
of bladder, 605, 
of bone, 618 





of brain, 770, 
of choroid plexus, 763 





Fibrumyoms o¢ Fulloian tubes, 649 
‘omni of 
of valve, 690 
Fibrosurcoma of ovary, 640 
Fibrosis, general, 108 
Fibrous conceive tiene regenerntion 
goiter, OL 
pneumonia, 437 
peribronchial, 49 
ccc 
jeurogenic, 
pleuroget is0 


secon 
Filaris broneMlalls, 208 
dinrna, 
hominis oris, 208 
immitis, 293 
eritononm, 658 
Inblali, 26 
Jentis, 293 
Toa, 208 
medinensis, 201 
‘nocturne, 202 


perstans, 202 
sanguinis Hominis 291 





Fangiform cor Comes, 108 
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contraction of, 
dilatation of 88 
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Gastrophthisis, 453 
‘Gast 492 


troptosis, 
Gelatin as a bere 19 
Gelatinous cancer, 15 
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pathology, definition of, 17 
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swells of tuber, 29 Star 
sarcotna of alveolar process of jaw, 
Gibraltar: py 264 
Gin-drinker’s liver, 530 
Glanders, 239 
‘acilios of, 239, See Bacillus mallet, 
effect on nasal cavities, 403 
of larynx, 407 
of lungs, 456 
of muscles, 712 
of pharynx, 480 
ee ular carcinoma, te 
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hemilateral, 471 
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Glycemia, 37 

‘n, formation of, St 
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Glyeogenie tndlteation, 79. See Infiltra- 


experimental, 38 
Golter, 650 
colloid, 561 
definition of, 550 
etiology of, 580 
fibrous, 561 
mechanical effects of, 561 
parenchymatous, 560. 
bospep ved ee malay of, 500 
in, 
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Golgi cells, 726 
Gollaseh’s mixture, ye 
Gonococcus of Neisser, 208 
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Gram’s method of of staining bacteria, 187 
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fatty, degeneration a of, 302 
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totale of, 570 
inflammation of, 264 
-muiscle, anemia of, 359 
brown of, 63 
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Hematocele, retro-uterine, 624 
Hematochromatosis, 602 


of pancreas, 547 
Hematochyluria, 202, 610 
Hematogenic albamosaria, 608 
puenmonia, 425 
wrulent, 441 
tal losis, 451 
dl pigmentation, 8, 87 


local, 50 

Homatoidin in urine, 613 
pigmentation by, 

Heratoma, definition of, 61 
of Fallopian tube, G45 
of vulva, 


Hewatozoon malarim, 267 
Hematuria, 609 
Hemicranin, 723 
Homilateral glossitis, 471 
Hemispheres, cerebral, anatomy of, 725 


Hemocytolysis, 309 
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Hotoroplastic osteoma, 131 
Heterotopla of gray matter of spinal 


cord, 780 
Hexathyridinm pingalcola, 206 


yenarum, 206 
Hippuric acid in urine, 612 
Hirado ceylontea, 296 


YOraX, ° 
Hodgkin's disease, 137, 323 
Horseshoe kidney, 507 
‘Housemaid’s knee, 706 
Hutchinson's teeth, 259, 474 
Hyaline cast, 582 
Wegencration, 74. See Degeneration. 
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of spleen, ett 
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interstitial, 106 
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of peritoneum, 553, S00 Peritonitis, 
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of cord, 777 
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of placenta, 
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of prostate gland, Or 
of pulp of tooth, 4 
‘of reetum, 509 


of spleen, 320 

of suprarenal bodies, 566 
of tendon-sheaths, 705 
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of thyroid plexus, 702 
of trachea, 408 


parenchymatous, 106 
phenomena in, 0 
productive, 105 
proliferative changes in, 2OL 
resolution after, 108 
roand-cell, 101 
serous, 103 
special formas of, 102 
suppurative, 104 
theories of, 18 

Inflammatory edema, 0 
infilteation, 101 
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Inhibitory action of bodily fluids, 198 
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Insuflicieney of heart-valves, 357 
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adetioma of, 591 
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amyloid degeneration of, 588 
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ealcification of, 588 
caroinoma of, 502 
circulatory disturbances of, 568 
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congenital anomalies of, 567 
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chensical composition of, 302 
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Leukocy tosis, 310 
cacheetic, SLL 
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medicinal, 311 
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Pancreatitis, 548 
acute hemorrhagic, 648 
suppurative, 548 
chronic indurative, 548 
necrotic, 548 
Papillary cystoma of ovary, 641 
tumors, 118, 
Papilliferous cystic adenoms of kidney, 
592 


cystoma of testicle, 670 
cystomata, 178 
Papilloma, 157 
hard, 158 
of bladder, 604 
of Fallopian tubes, 649 
of intestines, 516 
of larynx, 407 
of mouth, 473 
of penis, 662 
of vagina, 654 
soft, 158 
Papillomatous tumors of valva, 660 
Parachromophoric bacteria, 195 
Puradoxic embolism, 52 
Paralysis, general progressive, 757 
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Paraphimosis, 661 
Parasites, 188 
animal, 265 
mbolism by, 52 
in etiology of disease, 31 
of blood, 324 
of bone, 699 
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of heart, 375 
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of lungs, 459 
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of nasal cavities, 404 
of pericardium, 380 
of peritoneum, 558 
of pleura, 467 
of spleen, 333 
of thyroid gland, 562 
of ureter, 598 
of uterus, 637 
Parasitic disease, definition of, 31 
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theory as to origin of carcinoma, 164 
Parenehyma-poisons, 25 
Parenchymatous encephalitis, 753 
glossitis, 471 
goiter, 560 
degeneration, 64. See Cloudy ewell 
of heart, 350 
of kidney, 586 
of liver, 
of muscles, 711 
of pancreas, 317 
hemorrhage, 43 
hepatiti 
inflammation, 106 
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Parenchymatous nephritis, acute, 572 
chronic, 575 
neuritis, 808 


tissue, regeneration of, 112 
Parodphoron, 638 





Parotitis, 481 
Parovarium, 638 
cysts of, 643 


Paroxysmal hemoglobinuria, 609 
Passive hyperemia, 46 
immunity, 197 
Pathologic anatomy, definition of, 17 
chemistry, definition of, 17 
Pathology, definition of, 17 
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Poisoning by, 28 

solution, 190 
Peptonuria, 35 
Perforative peritonitis, 554 
Periangiocolitis, 533 
Periarteritis, 383 

nodosa, 384 
Peribronchial Abrous pneumonia, 439 
Peribronchi 
Pericarditis, 376 

associated conditions of, 379 
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hemorrhagic, 378 
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of intestines, 502 

of liver, 525 

of lymphatic glands, 335 
of mucosa of stomach, 491 
of uerve-cell, 738 

of pancreas, 547 
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Pigmented sarcoma, 146 
Pineal gland, 726, 775 
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amyloid degeneration of, 773 
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hemorrhage into, 773 
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inflammation of, 73 
lymphosarcoma of, 774 
relation of, to acromegaly, 74 
sarconia of, 74 
softening of, 73 
syphilis of, 773 
tuberculosis of, 773 
tumors of, 73 
Placenta, 654 
abnormal development of, 655 
hemorrhuge into, 656 
inflammation of, 656 




















syphilis of, 657 
tuberculosis of, 657 
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Plaques jaunes, 
Plasma of blood, 382 
Plasmodia, 267 
Plehn’s solution, 326 
Plethora, 306 
apocoptica, 307 
hydremica, 307 
vera, 306 
Plenra, 460 
circulatory disturbances of, 460 
inflammation of, 461 
parasites of, 467 
passive hyperemia of, 460 
petechial hemorrhages of, 460 
syphilis of, 465 
tuberculosis of, 465 
tumors of, 465 
Pleurisy, 461. See Plenritis, 
bread-and-butter, 463 
Plenritis, 461 
fibrinous, 462 
hemorrhagic, 464 









Pleurogenic fibrous pneumonia, 439 
pneumonia, 425 
purulent pneumonia, 442 
Plexiform angiosarcoma, 144 
neuroma, 154 
Pneumaturia, 608 
Pneumonia, 425 
alba, 440, 454 
aspitation-, 431, 434 
catarrhal, 430 











congenital syphilitic, 440 
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etiology of, 425 
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physiology of, 429 
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tubercular, 210 
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Poisons, action of, in general, 23 
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classification of, 24 
corrosive, 24 
effect of, 23 
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Pons, anatomy of, 726 
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Port-wine stains, 133 
Postorior sclerosis of spinal cord, 793 
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Post-mortem lividity, 44 
Potassium chlorate, poisoning by, 25 
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Predisposing causes of disease, 18 
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tubal, 
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nephritis, S74 
pachymentngitie 724 
pael ingitis, 71 
pyelonephritis, 574 
Sympathetic nervous system, develop- 
mont of, 724 
Syneytioma malignum, 175 
Syneytinm, 176, 655 
Synovitis pannosa, 702 
Syphilis, 
congenital, 258 
of arachnoid and pia, 72h 
of arteries, 388 
of brain. 744 
bone, 607 
of brain, 768 
of bronchi, 413 
of dura mater, 714 
cord, 775 
aus, ASE 
of Fallopian tubes, 649 
of heart, 375 
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Testicles, myxomatous degeneration of, ' Tissue-changes, progressive, 113 
664 


osteoma of, 669 
papilliferous cystoma of, 670 
thabdomyoma of, 669 
sarcoma of, 669 
is of, 688 
3 fungus of, 669 
tuberculosis of, 667 
tumors of, 669 
Tetanin, 24 
Tetanotoxin, 247 
‘Tetanus 246 
antitoxin of, 247 
bacillus of, 246 
Thalamencephalon, 724 
Thermophilic bacteria, 189 
Thiothrix, 183 
Third ventricle of brain, 726 
Thorucic duct, diseases of, 401 
‘Thrombi, ball, 57 
calcification of, 58 
canalization of, 58 
degeneration of, 57 
marantic, 55 
organization of, 58 
purulent softening of, 58 
simple softening of, 58 
stratified, 56 
Thrombo-arteritis, 384 
Thrombophlebitis, 396 
‘Thrombosis, 55 
fermentation-, 55 
of bone, 688 
of brain, 751 
of cavities of heart, 350 
of coronary artery, 351 
of 303) 




















of muscles, 707 
of spleen, 329 
of thoracie duct, 401 
Thrombus, lateral, 56 
obstruc' ive, 56 








secondary, 56 
Thrush, 471 
of esophagus, 484 
of stomach, 493 
gland, diseases of, 345 
yroid disease, general resulte of, 562 
gland, 558 
abscess of, 559 
actinomycosis of, 562 
adenoma of, 562 
anatomic considerations, 558 
carcinoma of, 562 
circulatory disturbances in, 559 
congenital defects of, 559 
general results of disease of, 562 
hyperemia of, 559 
inflammation of, 559 














syphilis off 562 
tuberculosis of, 562 
tumors of, 562 


-destruction, excessive, 33 
~elastiity, decreased, a cause of edema, 


Toadstoole, poisoning by, 28 
Tongue, actinomycusis of, 473 





furring of, hw) 





syphilis of, 472 
tuberculosis of, 471 
Tonsil, absecss of, 478 

hypertrophy of, 478 
Tonsilli 
cats 
follicular, 477 
lacunar, 477 
phlexmonous, 477, 478 
Tophi of gout, 36 
Toxalbunuins, 194 
from plants, poisoning by, 27 
Toxic products of bacteria, action of, 27 
effects of, 196 
Toxin-immunity, 199 
of diphtheria, 213 
Toxins, 194 
Toxophylaxins, 201 
Toxosozins, 201 
Trachea, 408 
circulatory disturbances of, 408 
inflammations of, 408 
malformations of, 408 
hilis of, 409 
tuberculosis of, 409 
tumors of, 409 
Traction-diverticula of esophagus, 483 
ional leukocytes, 299 
hemorrhage, 50 
cause of carcinoma, 164 
Traumatism in ctiology of disease, 19 
Trematodes, 
| Trichina spiralis, 288 
in larynx, 408 


























Trichocephalus dispar, 290 
Trichomonas caudata, 275 





vaginalis, 275 
Trilocular heart. 347 
wpertrophy, 14 








Tube-cast in nephritis, 581 
Tuberele-bacillus, 223. 





structure and evolution of, 228 
toxic properties of, 233 

Tubereula doloross, 155 

Tubercnlar leprosy, 236 

pneumonia, 210 

‘Tubereulin of Koch, 234 

| Tubereulosis, 223 
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‘Tumors of veins, 398 
of vulva, 660 
papillary, 118 
polypoid, 11% 
verrucose, 118 
‘Typhlitis, 506 
stercoral, 506 
Typhoid fever, 214, 511 
bacillus of, 214 
complications of, 513 
Typhus fover, bacteriology of, 262 
icteroides, 260 
recurrens, 
Tyroma, meningeal, 720 
Tyrosin in urine, 35, 613 
Tyrotoxicon, 29 















Uxcer, 105 
indolent, 105 
peptic, of intestines, 505 
phagedenic, 105 
serpiginous, 105 
Ulceration of intestines, 505 
ntery, 510 
Bot 
esophagitis, 453 
406 
8, 469 
Uleers of bronchi, 412 
Uleus ex digestione, 489 
Umbilical cord, abnormalities of, 655, 
velamentous insertion, 655 
Urate of sodium, deposit in tissues, 83 
Urates in urine, 612 
Uratic iiatteation 
Urea, formation of, 33 
Uremia from nephriti 
Ureter, 595, 
dilatation of, 595 
inflammation of, 597 
malformations of, 595 
obstructions of, 
parasites of, 
tumors o! 
Ureteritis, 597 
Urethra, 614 
carcinoma of, 618 
ngenital abnormalities of, G14 
vats of, 618 
nflammation of, 614 
injuries of, 617 
sarcoma of, 618 
stricture of, 616 
tuberculosis of, 618 
tumors of, 618 
Urethritis, 614 
anterior, 615 
associated lesions of, 615 
posterior, 616 
Uric acid calculi, 603 
crystals in urine, 611 
exeretion of, in gout, 37 
formation of, 38 
Urinary bladder. See Bladder. ‘ 
caleuli, 603 
results of, 604 
organs, congenital anomalies of, 567 























































| Urine, abnormal conditions of, 606 





carbonates in, 613 
chemic changes in, 611 
cholesterin in, 613 
color of, 606 





hippuric acid in, 612 

ndigo in, 613 
hritis, 581 
leucin in, 613 
of urine in, 612 
phosphates in, 611 
quantity of, 606 + 











sediments of, 611 
specific gravity of, 606 
sulphates in, 613 

615 





uric acid ‘crystals in, 611 
thin in, 613 
ous tubules, concretions in, 589 


sky's fluid, 190 
‘rus, 618 
adenoma of, 634 

malignant, 634 
amyloid degeneration of, 631 
anteflexion of, 620 
anteversion of, 620 
bicornis, 619 
carcinoma of, 634 
congenital abnormalities, 619 
cysts of, 637 
dilatation of, 622 
erosions of, 627 
fatty degeneration of, 631 
fibroid of, 632 

polyps of, 632 
fectalis seu infantalis, 619 
hemorrhages of, 624 
hyperemia of, 623 
hyperplasia of mucous membrane of, 

631 
hypertrophy of, 631 
hxpoplania of, 619 
lammation of, 624 

inversion of, 622 
lateral displacements of, 620 
leiomyoma of, 632 
myofibroma of, 632 
parasites of, 637 
Polyps of, 632 
Prolapse of, 620 
puerperal atrophy of, 631 

infections of, 628 
retroflexion, 620 
rupture of, 623 
sarcoma of, 634 
senile atrophy of, 631 
septus, 619 
stenosis of, 62: 
syphilis of, 631 
tuberculosis of, 630 























Vacctnt, animal of, 273 
Vacuolation at ned blood oo 305 
Vacuolizatii 


cysts of, 681 
diphtheria of, 660 
clephantiaxis of, 660 
fibroma of, 660 
fibromyxoma of, 660 


wall, prolapse of, Bie 
outed fiatule of, 652 


exfoliative, 653 
pseudomembranous, 653 
testis, 664, 666 wounds of, 650 
hemorrhagic, 667 Vulvitis, 
porulent, 667 
serofibrinous, 666 Waxnr, 157 
serous, venereal, 157 . 
Valvalar defects, 348 Waxy casts in nephritis, 562 
Varicella, miero-organism of, 274 Wens, 177 
Varicose aneurysm, 395. White blood-corpuacles, 298, See Leake- 
veins of spinal cord, 786 tea. 
Varicosity, 
Vuriola, animal parasites of, 273 
Vas deferens, inflammation of, 667 
tuberculosis of, 665 
Vascular goiter, 501 
theories of inflammation, 99 
Vein-stones, 396 Wounds, repair of, 106 
Veins, 395 
calelfication of, Xaxrmm, 38 
dilatation of, ld jeorum, 
fatty degenerati in uring, 61S 
inflammation of, 306 x ri: 


YRLLOW fever, 200 
antitoxin of, 201 


Hus of, 260 
softening of brain, 761 





Zreni’s solution, 157 
Zuckerguasleber, 6, 556 
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